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„„ 


SIRE, 


No period of the Britiſh 


Hiſtory has been more diſtinguiſhed than 


Your MajzsTY's Reign for its excellence 
in the Liberal Arts: They have been 


' foſtered by Your care, and encouraged by 


Your munificence. But Your attention has 
not been confined to theſe alone, it has ex- 
tended to the uſeful, as well as to the ele- 
gant Arts; and while Painting and Sculp- 


ture flouriſhed under Your patronage, Your 


zeal for the happineſs of Your people, gave 
to the uſeful art of Agriculture the higheſt 
encouragement: Societies have been formed 
for its advancement, and a Board of Agri- 
culture has been inſtituted under Your 


immediate Protection, from whoſe labours 


we may hope for every thing that can be 
expected 


of 


VI DEDICATION. 


expected from the union of practical ſkill E | 
and theoretical ſcience. But its greateſt 1 
encouragement has been derived from Vour F 
Royal example. What can be more Hat- 1 
tering to a people than to ſee in its Sove- 
reign the beſt practical farmer in his do- 
minions, encreaſing the means of their 
ſubſiſtence, directing the ſkill, and ſtimu- 
latingthe induſtry of others by His example. 


The following pages are humbly laid at 
Your Majksrv's feet, with a view of 
calling the public attention to a fair com- 


pariſon between the different modes of huſ- 
bandry. 
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That they may not prove totally un- 8 
worthy Your peruſal, is the utmoſt ambi- 
tion of | 
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* his neighbours.” 


Was induced to enter into the enquiry, and to 
make the experiments and remarks which 
form the ſubje& of the following Pages, in con- 
ſequence of an accidental converſation with a 


friend, who wiſhed to have ſome information con- 


cerning the nature of the Drill Huſbandry, 


| Mr. Tull, who is the father of the ſyſtem; has 
left ſeveral Eſſays upon the ſubje&, which have 


been ſo little attended to, that the moſt miſtaken 


opinions are entertained, not only with reſpect to 
his ſyſtem itſelf, but with regard to the actual mode 


of cultivation which he followed. It has been 
' ſuppoſed, that his ſyſtem led him to reject the uſe of 


manure altogether ; and the fact of his having 
raiſed ſucceſſive crops of wheat, with advantage 
and profit, upon the ſame ground, was ſo little be- 


| lieved to be poſlible, that even the intelligent 


Philip Millar ſays, „he practiſed this method 
of ſowing the ſame ſpecies upon the fame ground, 
be till his crops failed, and they were worſe than 


b I was 


x PREFACE. 


I was myſelf, not intirely without the ſame 
prejudices againſt Mr. Tuil's ſyſtem, and was 
therefore not alittle ſurpriſed when the circumſtance 
I have mentioned led me to look into his Eſſays, 
and attend to the facts which he advances in ſup- 
port of his ſyſtem. So far from diſcountenancing 
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the uſe of manure, he expreſsly adviſes it: and ſo 
1 : : 2 
1 far from the fact being true, that he continued 


ſucceſſive crops of the ſame ſpecies till they were 

worſe than his neighbours; he poſitively aſſerts 

in his laſt publication, that he had 120 acres of 

drilled crops, which in the twelfth ſucceſſive year 

produced equally with any field he had. Finding 

this contradiction between the commonly received 
opinion of his ſyſtem, and the fact as ſtated by + 7 
li} him, I was led to look into other authors; and E- 
"1 try ſome experiments upon the fubject. A conſi- 3 
derable part of his theory turns upon the fa& of 1 
Jil | the great produce to be had from a ſingle grain 1 
bi when a ſufficient ſpace and air is given to it. In 8 
order to aſcertain this, I had it tried firſt in a gar- | 
den, where from a ſingle grain of wheat, to wick 
I allowed a ſpace of three feet ſquare, 52 ears of : 
wheat were produced, and 2180 grains; and with ; 
Wo 84 grains per yard, or 28 per foot, 100 ears were 1 
produced per foot, or 300 per- yard; as I have f 
0 formerly ſtated in Vol. III. of the Bath Agricultural 1 
j Society's papers. 1 
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2 
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Alter thus aſcertaining one of the grounds of 


his ſyſtem, I then tried whether it was poſſible 


to raiſe ſucceſſive crops of wheat without manure; 


and for this purpoſe ſelected an acre of ground, 
which was in ſuch a ſtate as to require much clean- 
ing in the ordinary courſe of huſbandry: by mak- 
ing my experiments on this ſort of land, I not only 
aſcertained the poſſibility of raiſing ſucceſſive crops 
of wheat upon the ſame ground, but aſcertained 
that the drilled huſbandry anſwered the purpoſe of 
cleaning the ground equally well as a crop of 
turnips in the ordinary courſe would have done— 
Theſe experiments were continued for a courſe of 
four years; and although liable to ſome uncer- 
tainty from the badneſs of the machine, which 
rendered the ſowing very unequal, yet when the 
crop came to be reaped in thoſe places where it 
was tolerably evenly ſown, the produce per annum 
was equal to from 24 to 28 buſhels per acre. The 


ſucceſs in this led me to try a variety of other expe- 
riments. 


I know of but few who have tried any experiments 


In this mode of agriculture. In 1767 the Society 


of Arts gave a premium to Sir Digby Legard for 
his experiments : fince that time it has been tried 
by Mr. Crack, and the Rev. Mr. Dean: their 
ſucceſs places this mode of cultivation in ſo fa- 


vourable a point of view, that I can only impute 
its not being in general uſe, either to the prejudice 
] have already mentioned, or the want of the ne- 


ceſſary 


ii PRE FACE. 


ceſſary machines. The laſt of theſe difficulties is 
removed by the invention of Mr. Cooke's drill 
plough, which is well adapted to drilling in equi- 
diſtant rows. Since which other machines have 
been conſtructed equally proper for horſe-hoeing. 
If Mr. Tull's firſt method be found to be ſucceſs- 
ful, the intelligent farmer will be induced to try 
his ſecond, which promiſes equal advantage to the 
public and the farmer, by the increaſe of the 
quantity of grain in the kingdom, without having 
recourſe either to fallow crops or to importation. 
If the following Remarks, which originated from 
the accident already mentioned, can advance ſo 
deſirable an end, the wiſhes of the Author will be 
rally gratified. 
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IN 


DRILL HUSBANDRY. 
5 70 „ 11 0 


GENERAL PRINCIPLES OF TILLAGE: 


JR. TULL fays, © Tillage is breaking and 
LYA dividing the ground by inſtruments, as dung 
does by fermentation; and ſince the artificial paſture 
of plants is encreaſed by pulverization, it is no mat- 
ter whether that be effected by dung, or by the at- 
trition of the plough. 3 

« It is evident, however, by dung we are limited 
to the quantity we can procure; but by tillage we 
can enlarge our field of ſubterraneous paſture without 
limitation,” | 

% Tillage as well as dung is beneficial to all ſorts 
of lands. | | 

Light land being naturally too porous, which 
is the cauſe of its lightneſs, when it is by any means 
broken and divided, the parts come nearer to one 
another, and it becomes for a time, bulk for bulk 
heavier: and ſtrong land, being leſs porous than it 
ought to be, by a good diviſion and ſeparation of its 


parts, 18 made for a time lighter. 


Artificial pores cannot be too ſmall, becauſe the 
ſurrounding parts being ſoft and yielding, roots eaſily 
| | | Enter, 
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enter, and enlarge them: on the contrary, natural 
pores are too minute, and their ſurfaces too hard, for 
the free entrance of roots. by 

« Inſufficient tillage leaves ſtrong land with its na- 
tural pores too ſmall, and its artificial pores too large, k 
and light land with its natural and artificial pores 7 
both too large. | 7% ; 

&« Pores that are too ſmall in hard ground will not M1 
eaſily permit roots to enter them : pores that are too .Þ 
large in any fort of land can be of little uſe to roots, 
but to give them paſſage to other cavities more pro- _# 
per for them. „ 

6 Fibrous roots can take in no nouriſhment from 
any cavity, unleſs they come into contact with, and 
preſs againſt the ſurface of that cavity. | Ty 

From theſe principles, it follows, that the finer © 
land is made by tillage, the richer it will become, 5 
and the more plants it will maintain; and this infen 
rence is confirmed by experiment ; for it has been 1 
often obſerved, that when one part of a field has been 1 
better tilled than the reſt, and the whole managed = 
alike for fix or ſeven years; this part which was but — 
once better tilled, has always produced a better crop. 1 
This is fully confirmed by the teſtimony of various 
authors. For inſtance, Mr. Evelyn ſays, Take 
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bf e the moſt barren earth, pulveriſe it well, and expoſe 35 
f „it abroad for a year inceſſantly agitated, and it will 3 
: cc | 


become ſo fertile as to receive an exotic plant, and 3 
“ caule all vegetables to proſper in the moſt eminent 3 
« degree.“ | 
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i This artificial duſt,” he adds, © will entertain 
1 ce plants that refuſe dung.” | 
if « Itis demonſtrably true, that one cubic foot of this 
i minute powder may have more internal ſuperficies 
1 than a thouſand feet of the ſame earth tilled in the 
it common manner; and in fine ſoil, the moſt tender 


roots have free paſſage to their utmoſt extent, whereas 
in hard ground, they find too much refiltance.” 
E ſhall 


I ſhall mention what a very intelligent writer and 
practiſer of the drill huſbandry ſays, and the Treaſon 


he gives for the produce of this huſbandry. Mr. 
Fox BEs on the extenſive Practice of the new Hul- 
bandry. ed be ns ek 

« It is found by experience, that the deep or 


horſe-hoeing huſbandry enriches the land, not only to 


produce a ſingle crop of wheat, but to ſo great a de- 


gree, that ſucceſſive crops are obtained upon the fame . 


land. This is an uncommon circumſtance ; for ſuc- 


ceſſive crops of wheat cannot be obtained in the 
common huſbandry, even with the aſſiſtance of ma- 


o 5 
That land is impoveriſhed in ſome degree by 
every crop, all farmers allow; and they endeavour 
to reſtore its loſt fertility by tillage, fallowing and 
manure. They do not apprehend tillage and fallow- 
ing alone will recover it, and here no manure is 
uſed” e | 
„ Whence then is the land recruited with vegetable 
nouriſhment, and this not only without being impo- 
veriſhed, but on the contrary is found to become 
more fertile by this tillage well performed, though 
it bears a crop every year. n 

© This recruiting of the ſoil is not the conſequence 
of tillage and hoeing; theſe do divide, break and 
pulveriſe the ſoil. But breaking, dividing and pul- 
veriſing the foil are mechanical operations, they 


add no new matter to the land, and are therefore ſo 


far of themſelves from enriching the land, that they 
only prepare it for the roots of plants to run and ex- 
tend in it more freely, which inſtead of enriching the 
land only prepares it to be more readily exhauſted of 
its fertility. For the more pabulum, or the more 
nutritious aliment the roots draw from the land, the 


poorer the land becomes, and the leſs ſtock of nou- 
' riſhment is left in it to ſupport the next crop. 


& Tillage, therefore, ploughing, harrowing and 
. B 2 1 hoeing 
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hoeing add nothing to the fertility of the land. This 
helps to nouriſh the plants, yet does not add to the 
fertility of the land, but only prepares it to be more 
quickly exhauſted of vegetable nouriſhment. 

« It appears from experiments that the leaves of 
plants imbibe air and moiſture, but the principal 
fqurce of vegetable food is univerſally allowed to be . 

erived from the earth. Whence plants receive theie 
ouriſhment- chiefly by means of their roots. . 0 
„If the earth were denſe or ſolid, the roots of 


| plants could not penetrate into it to collect nouriſh- 1 
«© The roots of plants are of different degrees 7 


of ſtrength. Beans and oats- penetrate into cloſe 
ſtrong land better than barley; and top - rooted 
plants puſh their top roots deep in the ground; but 
their lateral or fide roots, as of carrots, are flender 
and weak, yet are the carrots or top roots nouriſhed 
by the weak lateral roots. 7M 
For when weak lateral roots are able to pene- 1 
trate and extend, as in light land or ſoil, the top roots | 
grow ſtrong and penetrate deep into the land. But 
in ſtrong ſoils, where the lateral roots are confined by 
hard cloſe earth, and they cannot extend, the top 
roots alſo ſuffer, and are unable to penetrate deep. 
But if the ſtrong land is lightened, and kept open by 
good hoeing, not only the lateral roots are at liberty 
to range, but the top roots are ſtrengthened, ſo that 
they penetrate into the earth below. 

“It appears from theſe and many other caſes, that 
plants receive their nouriſhment- principally by means 
of their fibrous or ſmall roots. But whence are the 3 
roots ſupplied with this nouriſhment?” Some think CF . 
that the earth is recruited of this nouriſhment by ma- 4 
nure. But what recruits the land that is not ma- 
nured, and yet continues to bear annual crops? This 
18 therefore the great point to be conſidered, the diſ- 
coyery of which will explain the true ſyſtem of ve- 

getation 
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table food, for they continue barren for ages, though 
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getation and principal foundation of the new huſ- 


bandry. Some have ſuppoſed that the roots feed 
upon the fine particles of the earth; but this cannot 
be admitted, as large plants would carry off ſo many 
tons every year, the richer land would ſoon be ex- 
hauſted. We muſt therefore endeavour to diſcover 
elſewhere the genuine ſource of the vegetable nouriſh- 
ment. neee ee | | 
„ The earth is ſurrounded by a fluid body com- 
monly called the air, or atmoſphere, which conſiſts 
of all ſorts of matter, of air, water, falts, oils, fire and 
earth. 1 * 1 | 

« All volatile matter lighter than air aſcends and 
compoſes that body, called the atmoſphere, and be- 
ing in contact with the earth muſt have great influence 
upon it, i i ee 

“ Rain and dews contain the vegetable nouriſh- 
ment in conſiderable quantities, and is by them in- 
troduced and depoſited in the ſoil. If the ſoil be 
looſe and porous, they introduce it to a conſiderable 
depth as in light land, but ſtiff loams and clays being 
more cloſe and compact, the rain and dews do not ſo 
eaſily penetrate into them, for which reaſon ſuch cloſe 
lands are enriched by them near the ſurface on). 
e Hence it appears the richneſs of the land does 
not conſiſt in the nature of the ſail itſelf, but in ſome- 
thing extraneous: that adheres to it, that is commu- 
nicated to it by the atmoſphere, and that it may be 
diveſted of it by the roots of plants, for it ſeems to 
adhere cloſely to the particles of the ſoil. | 107 

lt is obſervable that it is enriched by the atmo. 


phere in proportion to the nature and quality of the 


finer parts of it, for all land is not equally enriched, 
though equally expoſed to the atmoſphere. 

The ſheer ſharp lands in many places appear 
to be incapable of attracting, or receiving the vege- 


they 
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6 GENERAL PRINCIPLES OF TILLAGE. 


they conſtantly are expoſed to the atmoſphere, as 
do alſo the ſhifting ſands of Norfolk.“ 


The effects of the method of deep horſe-hocing 


correſponds with the above, which 1s alſo Mr. TulPs 


practice. That of pulverizing and often hoeing ad- 
mits this influence of the atmoſphere to ſink deeper 
in land that is kept fine, than in hard rough land. 


And the common practice confirms this remark; 


for farmers find by experience that once ploughing 
for barley, or wheat, will not produce ſuch good 
crops as when frequently ploughed, and fome of the 


beſt farmers give more tillage to their land than for- 


merly they did; but this pulverizing is of ſtill more 
benefit when continued through the year, as it not 
om continues it in that ſtate which it has attained 


by frequent tillage before ſowing, but more effectu- 


y deſtroys the weeds, which rob the broadcaſt far- 


| 5 65 s crop of a great deal of the nouriſhment. 


How far dung has the enriching quality imputed 
to it of bringing richneſs to the land, I ſhall not take 


upon me to diſpute; or whether it is only the fer- 


mentation it occaſions, that pulverizes the ſoil, as 
lime does, although there is no enriching quality in 
it, I leave to others to decide, and only quote facts, 
from which every one may draw his own concluſions. 

However wrong Mr. Tull may be in ſome part of 
his Theory (which is a ſubject we ſhall not enter 


upon) where in his chapter of Food of Plants, he en- 


deavours to provę that the food of plants is earth; 
yet his experiments ſhew the effect of that manner 
of huſbande 7. 

His experiments, and chat of others who have 
practiſed this new mode, being the ſubject of theſe 
remarks, are ſufficient for the practical farmer, to 


induce him to make trial to judge what is woſt his 
intereſt to follow. 


CHAP. 


CHAP. Il 


OBJECTIONS TO THE DRILL HUSBANDRY. 


r drill huſbandry has been generally rejected 
by mere practical farmers, from an opinion, 
that the deſign of Mr. 'Tull's ſyſtem was to ſet aſide 


the uſe of manure; and manure they found to be 


ſo neceſſary in their mode of huſbandry, that they 
looked on a ſyſtem which rejected it, as ridiculous, 
and too whimſical to merit attention. | 
They could not believe that ſucceſſive crops of 
wheat could be raiſed on the ſame land without ma- 
nure, which they found impracticable even with it; 


and, being accuſtomed to ſow ſo much ſeed by broad- 


caſt on a given portion of land, they would not be 


convinced, that ſo ſmall a quantity as is ſown in the 


drill could produce ſo great a crop as the broadcaſt 
mode of ſowing, looking upon the empty ſpares be- 
tween the drills as loft: They imagined alſo, that the 


expence of the drill huſbandry was greater than that 
'of ſowing by broadcaſt, and the profit leſs: becauſe 


the drill huſbandry required greater ſkill in the 
farmer, and more nicety in the execution, of courſe 
could not be performed by common ſervants or la- 
bourers. Beſides, they pretended in this kingdom, 
that drill ploughs were expenſive and difficult to be 
procured; that being ſlightly conſtructed, they were 
liable to be broken, or put out of order, and in moſt 
parts of the country, could not eaſily be repaired. 
Theſe difficulties co-operating with the prejudices 
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rs MR. TULL's OPINION OF MANURE. 


of the farmers, have not only prevented the practice 
of the drill huſbandry from becoming more general, 
but deterred many perſons from making ſuch expe- 
riments as would have convinced them of its ſuperior 
advantages. I mean therefore, in this. treatiſe, to 
ſhew plainly, by fair experiments and obſervation, 


that the mode of ſowing in drills is not only moſt 


productive, but leſs expenſive than any other ſyſtem 
hitherto adopted. | es 


0 „OA P. III. 


MR. TULL'S OPINION OF THE USE OF MANURE. 


THERE cannot be a greater miſtake than to 
imagine that Mr. Tull rejected the uſe of 
manure. So far from denying its uſe, he expreſsly 
fays in many parts of his works, that it is highly 
uſeful. The following quotations will clearly ſhew 
what was his opinion on this ſubjedt. 
After mentioning the bad effects of manure in the 
garden, in giving the roots a bad taſte, he adds :— 


« Yet a conſiderable quantity of it is ſo neceſſary to 


corn fields, that without it little good can be done 
by the old huſbandry.” —Again, © Tillage alone is 
not ſufficient for many ſorts of grain, eſpecially wheat. 
Dung without tillage can do very little, with ſome 


tillage it doth ſomething, with much tillage it pul- 


verizes the ſoil in leſs time than tillage can alone do; 
but tillage alone, with more time, will pulverize the 
foil as well. It is neceſſary in the old Virgilian ſyſtem, 

| | yet 
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yet to moſt ſorts of land uſed in the old and new pul- 
verizing huſbandry, it is not neceſſary, as appears by 
mine, and by the experience of all farmers who have 

made proper trials; they find as well as I, that the ef- 
| fe of dung may be ſupplied by increaſe of tillage. 

e But I have never ſaid any thing againſt the uſe of 
dung in the corn fields, except where the whole ex- 
pence of it is likely to exceed the profit, 

ce That dung may be uſeful, when properly applied, 
I believe was never denied by any author. On the con- 
trary, to give every ſort of land proper and ſufficient 
tillage, and to uſe only what dung we have, or can 
reaſonably get, is that huſbandry which I call antivir- 
gilian, of which my horſe-hoeing ſcheme is a ſpecies. _ 

« Such plants as cabbages, turnips, carrots, and 
potatoes, when deſigned for feeding cattle, will not 
de injured by dung, tillage and hoeing all together, 
which will make the crops greater, 

« Few fields can have the conveniency of a ſuffi- 
cient quantity of dung, to enable them to produce half 
the wheat thoſe will do near cities, where they have 
plenty. 1 Eos | 

« Thave made many trials of fine dung on the rows, 
and notwithftanding the benefit of it, I have for ſe- 
veral years laſt paſt left it off; finding that a little 
more hoeing will ſupply the effect of it, at a much leſs 
expence than that of ſo ſmall a quantity of manure, 
and of the hands neceſſary to lay it on, with the car- 
riage.” | 

The bookſellers were ſuſpected of encouraging per- 
ſons to write againſt his book, in order to bring it 
into diſcredit, becauſe he ſold it himſelf. Many of 
his opponents wrote uncandidly; he takes notice of 
their miſrepreſentations, and adds, © The vulgar in 
general, believe, in a part of the country not twelve 
miles diſtant, that I carried my dung to the riyer and 
threw it in: but it is known, that I neither fell nor 
waſte any:” and again, The reader ſees how falſely 
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it hath been publiſhed to the world, that I aſſert in 
my eſſays that dung is uſeleſs.” a 

Mr. DuhamelPs Huſbandry, tranſlated by Mr. Mills, 
contains a great many experiments of rhe drill cul- 
ture, and compariſons of it with the broadcaſt, with 


and without dung. At Acow 2 arpents both dunged, 


were cultivated, the one in the new, the other in the 


old way. The arpent cultivated in the new way 


produced 150 buſhels,* or 31 Folb. that in the old 
mode, 133+ or 2800lb. Thus the produce of the for- 
mer exceeded that of the latter by 163 buſhels, or 
350lb. making a clear gain of one eighth. To this 


muſt be added 8 or 10 buſhels ſaved of ſeed ; the pro- 
fit will then amount to 245 buſhels or 5181b. On cal- 


culating the produce of the 2 arpents for 3 years; the 
arpent cultivated in the old manner will yield but 
1777; whereas that cultivated in the new method will 
produce 450 buſhels : thus, beſides ſaving the ſeed 
neceſſary for a crop of oats, and the expence of one 


year's fallow, there will be a clear profit of 272 


buſhels. | : | 

He calculates in the common method of that coun- 
try, one crop of wheat after a fallow, and one of 
oats, and ſuppoſes a crop of oats to be equal to one 
third of a crop of wheat. | | 

In another-experiment at Denamvillieu, one arpent 


was ſown in the common way with 10 buſhels of ſeed. 


This had been very well dunged ; another was ſown 
with the drill plough, 3 rows of wheat in a bed, 2 


feet wide, and a ſpace of 4 feet wide between. This 


received no dung; that cultivated in the common 


way produced 


A French buſhel is to the Engliſh as 615-258; to 2178, or 


8 18 5 
equal to 1 peck, 1 quart, and 2 cubic inches. —An arpent is 


equal to 3169 1 Engliſh ſquare feet, or to near one acre three 
quarters of a rood Engliſh Meaſure, 2a, 


476 Sheaves 


„ 
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476 Sheaves, - or 2058 lb. 98 Buſhels 98 
Deduct feed - - 252 FS 


1806 86 
Sheaves. | 
The other 284 14/0 lb. 0 70 
Deduct feed - - 42 2 
1428 68 28 
4 | 18 Difference. 


He ſtates the expence of dunging equal to 20. 
This brings that ſown in rows at leaſt to an equality. 
But the value of an arpent in the common way can- 
not in three years be made more than equal to one crop 
of wheat, and the third of a crop. A crop of oats 
being reckoned equal to but one third of a'crop of 
wheat; the produce in three years will be only 1303 
buſhels, whereas that cultivated in the new way, will 
yield- three .crops of wheat,. which ſuppoſing them 
equal to the firſt year's crop, will amount to 210 


| buſhels. The ſeed ſown in the common huſbandry be- 


ing 12 buſhels, the increaſe is only 85; that in the 
new being 2 buſhels, the increaſe is 35. | 
Mr. Duhamel ſtates ſome experiments by Monſieur 
Rouſſell, on ten-arpents, in which he compared dril- 
led crops after dung of different kinds * and quanti- 
ties, with drilled crops not dunged. The dunged beds 
were diſtributed in ſuch a manner that each of them 


was between two other beds, which were not dunged. 


The method of dunging was to open a large furrow 
in each of the alleys, which muſt be done every year 
at the end of the ſummer ſowings, where the three 
rows of ſeed are afterwards to be ſown. The ſpace be- 
tween two deep furrows is exactly the breadth of a 
cart, the wheels of which going in theſe, hurts no part 
of that which has been ploughed; and do not harden 
the looſe mould; nor ar the horſes do any damage 

Saeed V2 as 


12 - - MR. TULL's oPINTON OF MANURE. 


as they tread upon the ſtubble, Theſe beds were 
dunged in the above manner with horſe-dung ; three 
others with cow-dung, and three with ſheep-dung.— 


The beſt dung, he ſays, is that of ſheep, and it is more 


profitable when laid under furrow, than when it is 
ſpread upon the ſurface of the ground, by folding. 


Ten arpents in the new way, 3 beds, dunged with horſe- 
dung. | | | 
iſt. The firſt 184 toiſes long dunged with 3 load of 


horſe-dung - - 19 


1. The fellow to it not dunged - 185 
2. The ſecond 185 toiſes dunged with 24 load 18 
2. The fellow to it not dungel = = 14 
3. The 3d 187 toiſes with 2 loads — — 16 


The fellow to it not dunged = 3 13 


By this the dung produced 53, and that not dunged 
produced 42. e | 

The others were nearly in the fame proportions ; the 
third with cow-dung,. 45; not dunged, 35; that with 
ſheep-dung, 46 to 3z. 3 | | 


Ten arpents ſown in the common way, after having 
deen well folded all over, produced 1820 ſheaves; 


and ten arpents in the new way produced 1208. On 
this Mr. Duhamel obſerves: The 1208 ſheaves 


produced but 240 buſhels of grain, from which is to 


be deducted the ſeed 18+ buſhels; the produce is 2215 
buſhels. This would make in three years 6225. The 
other in the common way, produced 417 buſhels ; 
from which we are to dedu& 60 for ſeed, the neat 


produce is 357; the half of which is 278; buſhels for 


the next year's crop. The produce amounts to no 
more than 535z; conſequently the balance in favour 
of the new huſbandry in three years is 129 buſhels, 
or one fourth of the whole. Theſe experiments ſhew 
the advantage of dunging in this. manner. | 

Mr. de Chateau Vieux made a great many experi- 
ments, which ſhew the ſuperior produce of the new 
7%. — huſbandry. 
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huſbandry. That gentleman gives a compariſon of 
five drilled crops immediately following one another, 
with eight crops from the ſame field in ſixteen years; 
the cuſtom of the country being one crop and one 
year's reſt alternately. He extracted it from a jour- 
nal kept by his ſteward, who was ſcrupulouſly exact, 
even in the ſmalleſt concerns. 


$ Broadcaſt crops, in 16 years Ib, 
produced — E 11119 
Deduct fiftings = 1765 
Seed — — 3558 
| — 
Net produce of 8 crops in 16 years ————— 5796 
drilled crops in 5 years produced 8271 12 
Dedudt ſeed, there being no ſift- 
ings - - - 237 0 NY 
Net produce of 5 crops in five years 8034 12 
The new huſbandry produced in 5 years more 
than the old in 16 J 7 5 Coe RR 5 
5 drilled crops in 5 years produced net - - 8034 12 
5 broadcaſt crops in 10 years, the average per 
year being 724, produced - - 4003 9 
The new huſbandry produced in 5 years more 
than the old from the fame number of crops 
in 10 years = — — - - 4412 3 


Mr. de Chatean Vieux adds, that his fields, in beds, 
had not had any dung or other manure for many 
ears. | 
: As the increaſe of old huſbandry in the above ex- 
periment is only at the rate of 3 after 1, farmers in 
England, who from better cultivation, ſoil, or cli- 
mate, have a much greater return from a given quan- 
tity of ſeed, may think it unfair to compare the drill 
huſbandry with the broadcaſt, when the increaſe of 
the latter is ſo ſmall. But as the advantages or diſ- 
advantages of ſoil and climate are the ſame in both 


modes 
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modes of culture, the proportion between them ought 
to be pretty. much the ſame, where ſoil and climate 
are more favourable; and it is afterwards ſhewn, the 
drilled is more profitable in England, not only to 2 
crops and a fallow, but to the improved broadcaſt 
of 4 crops. es = ne 
Although the extenſive improvers mentioned in this 
work did not find manure to be neceflary for ground 
that had been ſome time in the drill hoeing huſbandry, 
and properly horſe hoed; it is certainly proper to uſe 
it, where the ſoil is poor: and when ground is firſt 
put into the new mode of culture. The full effects 
_ of tillage cannot be felt for the firſt year or two, and 
manure with tillage will bring ground into good order 
much ſooner than tillage alone. The method adopted 
by Mr. Rouſſell ſeems very adviſeable tor perſons be- 
ginning this mode of huſbandry. It is proper alſo to 
guard againſt the accidents to which every new ſyſtem 
is at firſt liable; if from inattention, or want of ſkill any 
of the operations of drilling, hoeing, &c. be neglected 
or imperfectly executed, manure will in fome meaſure 
ſupply this defect of tillage. Laſt of all, it is proper 5 
to guard againſt the prejudices of the practical far- 8 
mer, ſtrongly prepoſſeſſed in favour of manure; think- 5 
ing it hardly poſſible that a good crop can be obtained ; 
without it, if from an unfavourable ſeaſon or bad ma- 7 
nagement, his firſt or ſecond drilled crop ſhould fall 
ſhort of his expectations, he immediately imputes to 
a radical defect in the ſyſtem, what was only an ac- 
cidental effect of the climate, or his own want of 
{kill. If after a year or two, he finds that with ma- 
nure, and proper horſe-hoeing together, his crops are | 
too luxuriant, he may then employ his manure on 1 
other lands that require it. | 3 
Thoſe, who on the ſuppoſed authority of Mr. Tull F 
have rejeQed the uſe of manure in the firſt inſtance, 7 
have occaſioned the prejudice againſt the drill huſ- 
bandry. It is alſo alledged, as an argument againſt 
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this mode of agriculture, that many perſons who prac- 


tiſe the drill huſbandry, uſe manure alſo: a plain 
proof, it is ſaid, that tillage does not anſwer alone. 
But if manure gives ſuch an increaſe of crop, as to re- 
pay the expence of it, and alſo that of laying it on, 
this does not prove that the drill huſbandry does not 
anſwer, but that its good effects may be heightened 
by the uſe of manure. We have ſeen that Mr. Tull 
and others adviſe the uſe of this article, although they 
found it unneceſſary, when they had brought their 
mode of culture to a certain degree of perfection.— 
Mr. Young's and Mr. Randall's experiments ſhew how 
little can be expected from it, where the ground is 
properly horſe-hoed. But, were it of no ule at all, 
the expence of it at firſt is well beſtowed, to ſatisfy 
the mind of the broadcaſt farmer, that he is not to 


| loſe his crop for want of manure, till experience con- 


vince him that he can have crops without it. 

Mr. Rouſſell's experiment ſhews the effect of ma- 
nure on a firſt crop; but it does not prove that ma- 
nure has much effect on land that has been ſome time 


in the drill culture, and is properly pulverized. To 


try the effect of manure on ſuch land, part of an acre 
that had been two years ſucceſſively drilled with 


wheat, was manured for the third crop, and ſome of 


the ridges were lined. The remainder was neither ma- 
nured nor lined. At harveſt the crop was ſo equal, 
that it was impoſlible to diſtinguiſh the parts that were 
dunged or lined, from that which was not. 


CHAP. 


CHAP. Iv. 


| ADVANTAGES OF TILLAGE AND INCREASE 
OF PRODUCE. 


L | O pulveriſe the earth, it is evident muſt have its 


good conſequences, for beſides cleaning the 
ground, it makes it more ſuſceptible of thoſe nu- 


tritive qualities, furniſhed by the air to all veg = 
at 


tables, and this certainly is highly promoted by t 
free circulation produced by ſowing in drills. 

At the ſame time attention muſt be paid to the na- 
ture of the foil and climate: a thin light ſoil from 
its weakneſs muſt be leſs diſturbed than land that is 


ſtrong and heavy, and it will be neceſſary in the for- 
mer to have the drills at a greater diſtance than in 
the latter, for reaſons very obvious. As I have ob- 


ſerved that manure was neither particularly recom - 
mended nor rejected, by Mr. Tull, I ſhall ſhew by 


well authenticated experiments, how far the want of 


dung may be ſupplied by tillage in general, whatever 
the ſoil inay happen to be. | 


Mr. Tull, in his Eſſays, fays “ 1 keep a team of 


horſes for the uſe of a tile kiln, which helps me at 


preſent to dung for about ten acres yearly, but if I 
put them off as I intend, I ſhall not raiſe dung for 
above three acres, yet J propoſe to have ſix ſcore 
_ acres of wheat every year, as I have at this time an 


hundred drilled on the ſtubble of laſt year's wheat 


crop.“ | / 

Among a great many-particulars of his crops he 
mentions © a field, that was a kind of heath ground, 
that uſed to bring ſo poor crops that nobody cared 
to rent it. Dung and labour it was ſaid, were 
"I | ; thrown 


1 
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thrown away upon it. After two crops of oats had 
been taken from it, the laſt of which was ſcarce worth 
moving ; it was put into hoeing culture, and when 
three hoed crops had been taken of turneps and pota- 
toes, it was ſown with barley, and produced a very 
#2 good crop, much better than ever it was known to 
"= yield before. A good crop of hoed wheat ſucceeded 
the barley, and it was again ſown with barley upon 
> the ſtubble, and that crop alſo was better than the 


"ZZ barley it uſed to produce. | 
All the farmers,” he adds, in the neighbour- 


hood aid, that it is impoſſible but this muſt be very 
= rich ground, becauſe they have ſeen it produce fix 
crops in fix years without dung or fallow.” 


I ſhall mention only a few more inſtances of ſuc- 
cCeſſive crops produced by the hoeing culture without 


manure. © In another field,” he ſays, “there is 
the ſix crops, of wheat in wide intervals, very pro- 
miſing, though this ground has had no ſort of dung 
do any of theſe crops, or for ſeveral years before 
them. The laſt year's crop was the fifth, and was 
the beſt of the five, though a yard of the rows 
yielded but eighteen ounces and three quarters.” 

In another place he ſays, As a yard of the tre- 
ble rows of the third ſucceſſive crop of wheat, with- 
out dung or fallow, produced 20 ounces of wheat, 
which allowing ſix foot to the ridge, is about ſix 
quarters to an acre; and allowing 7 inches for each 
partition, and two inches on each outſide, is in all 
18 inches of ground to each treble row, and but juſt 
the fourth part of the ridge. Now, if in the old“ 

| huſbandry, the crop was as good all over the ground 
as it was on theſe 18 inches of the treble rows, 
there muſt have been 24 quarters to an acre. But 
let them dung whilſt they can, they will ſearce raiſe 
24 gallons of wheat the third year on an acre of equal 
goodneſs, 353335 
“ But as the goodneſs of a crop conſiſts in the 
quality 
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quality as well as the quantity, it is obſerved that drilled 
hoed wheat has larger ears and a fuller body than 
ſown wheat. We can have more of it, becauſe the 
fame land will produce wheat every year. We do not 
pretend that we have always greater crops, or fo 
great as ſome mention,” Mr. Tull fays, © The 7 
greateſt produce I ever had from a ſingle yard of oF 
length, of a double row, was 18 ounces; the partition 
of this being ſix inches, and the interval 36 inches, b: 
was, by computation, 10 quarters 80 buſhels to an 
acre. I have often numbered 400 ears in a yard of 
my treble rows, but the greateſt weight I ever had 
from a yard was the produce of 250 ears. I have - 6 
numbered 109 grains in an car of my wheat of the "4 
grey ſort, and one ear of my Lammas wheat has been 
meaſured 8 inches long, which is double the length 
of the ſown wheat. But there is no year wherein 
one ear of hoed does not weigh more than two of the 
ſown ears, taking the whole ſheaf together.” FE. 
This calculation of Mr, Tull was upon ridges of 0 
3 feet 6 inches. If ridges of 4 feet 8 inches produced the 
fame per yard, as there are 2996 yards of double rows 
in ridges of this breadth, this would be 55 buſhels 
per acre, excluſive of head ridges. 8 e 
Again he fays, © I have often weighed the pro- 
duce of the ſame quantity of.ground, and all forts of 
wheat both the beſt and the worſt; I allow two ſquare 
yards of the crop to one yard of length of my drilled 
rows. I have never found any of the ſown equal the 
| beſt of my drilled.” e 
Mr. Tull ſays Mr. Houghton relates 80 ears By 
from a ſingle plant of wheat. But I have never 
found above 40 from a fingle plant in my fields; _ 
but I ſhould not deſire any to be fo prolific, leſt 
they ſhould fail to bring ſuch a multitude of ears to 
perfection. 1 
+ Some feed cane wheat coming out of the 
fame heap planted at the ſame time, and on land of 
the 
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the ſame ſort adjoining together, the wheat that was 


ſown produced grain ſo ſmall, and that which was 
drilled ſo large, that no farmer or buyer would believe 


them to be of the ſame ſort of wheat, one grain of 


the drilled weighed two of the ſown, and there was 
twice the chaff in an equal weight of the ſown, being 


both weighed before and after the wheat was ſepa- 


rated from the chaff. 

« But though too great a number of plants be upon 
many, accounts very injurious to the crops, yet it 1s beſt 
to have a competent number. We may expect a great 
crop from 20, 40, or 30 plants in a yard of treble rows.“ 

Mr. E. S. in Muſeum Ruſticum, vol. iii. mentions 
his having found 77 grains per ear of 4+ inches long, 
and that the ears are formed to produce above the 
amount if properly nouriſhed. Z | 

To try what encreaſe wheat would produce, ſome 
wheat was planted in a garden, in drills, at three feet 


_ diſtance, (as mentioned in the 3d vol. of Bath pa- 


pers) ſome with one grain at a foot diſtance in the 
row, and ſome at different diſtances; ſome with four 
holes per foot, into each of which was dropt ſeven 
grains, and others in different quantities. 

Some of the ſingle grains produced 52 ears per 
grain, with 42 grains per ear, 2184 after one. Thoſe 
with 7 per hole, or 28 per foot, produced 100 ears 


per foot, with 39 grains per ear, or 139 after one, 


or 3900 grains per foot. Another year one grain 
produced 29 ears with 56 grains per ear, or 1652 after 
one or per toot;—and 28 grains per foot produced 74 
ears with 51 grains per ear, which is 134 grains after 
1, or 3774 perioot ;—and 4 grains per foot produced 
72 ears, or 18 cars per grain, with 56 grains per car, 
18 1008 after 1, or 4032 per foot. And the ſame ex- 
periments were tried a third time with much the fame 
ſucceſs. The greateſt quantity of 28 grains per foot, 
has a ſpace of 155 ſquare inches per grain. This ſhews 
what great increaſe wheat is capable of producing af- 
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ter one, where it has ſpace in rich ſoil; and what pro- 
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duce wheat will yield in good ground, which ſhews 


the miſtake of thoſe who ſuppoſe that two rows upon a 


ridge will not produce half a crop. : 
To fee the increaſe and produce in the field, and 
from a greater or ſmaller quantity of feed, ſome wheat 


vas dibbled in the field of a farmer in rows at 9 inches 


diſtant, and at 9 inches in the rows. Two rows 
were planted with grains per hole, and encreaſin 
the number of grains per hole every 2 drills to 15. 


This was the 16th of an acre. Theſe rows with 


3 grains and 5 grains, appeared very bad until ſum- 

mer. The produce was at the rate of 26 buſhels per 
acre. Theſe rows where the moſt grains were planted, 

appeared much better and ſtronger plants in ſpring 
and ſummer; but did not appear to produce a num- 
ber of ears in proportion to the ſeed: and on count- 
ing the ears of it, it was not found that there were 
more ears from the hole where there were 12 and 15 
grains than in the place where a leſs quantity was 
planted. The 3d of November, one ridge (the 16th of 
an acre) was drilled with wheat by hand; the furrows 
were made with a hoe, and the ſeed dropped, and co- 
vered by hand. The quantity of ſeed ſown was the 
quarter of a peck, or half a gallon, at the rate of 1 
buſhel per acre. The produce was 1 buſhel 3 pecks, 
or, at the rate of. 28 buſhels per acre, or 28 buſhels 
V 0 
In the fifth volume of Bath Papers is mentioned 
„ Halt an acre was formed into ridges of 4, 8, in- 
cluding the two hollow furrows ;. upon this was dril- 
led the 28th of October 24 pecks of red wheat at 12 


inches diſtance in the partitions. It was five times 


horſe-hoed, and twice hand-hoed in the rows. The 
partitions were hoed by a double horſe-hoe. (See 
plate.) Theſe were hooked on to an axle that was 
the length of the breadth of two ridges, with two wheels 


that went in the outer furrows, and the horſe went 


in 
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in the furrow between the ridges, and drew the ma- 
chine with ſhafts fixed to the axle; and the hoes were 
fixed to go on the top of the ridges in the partitions. 
« Jn the rows were a great many empty ſpaces of 
above a foot, from the faults of the drill, or other ac- 
cidents, and the ridges being drilled where the fur- 
rows were laſt year—by this there was a ſingle drill 
on the outſide, moſt of which was deſtroyed by birds, 
who alſo deſtroyed a great deal of the wheat, it hav- 
ing a hedge along one fide and one end. To fee 
what might be the produce, was a field equally good 
and free from ſuch. defects, the ears of a yard of 4. 
double rows were counted at two places, at the top of 
the field, and two at the bottom, where they appeared 
pretty equal. Some ſingle yards produced 130 ears 
per yard, ſome 128, ſome 115 and 112, and only one 
was below 100 ears per yard. The average of the dou- 
ble rows was 226 ears: if the ears produce 40 grains 
per car, and allowing the grain to be very ſmall, 
at 700 per ounce, (which is ſmaller than common 
wheat) this would be 122; ounces per yard of double 
rows, or nearly at the rate of 39 buſhels per acre, had 
the whole been equally good, which could not be well 
expected. From being executed by another farmer's 
ſervants, not accuſtomed to drilling, and with a very 
bad and improper drill; when threſhed, the produce 
was only 10 buſhels 2 pecks, or at the rate of 21 buſh- 
els per acre, which ſhews the conſequence of ſuch 
faulty machines, bad execution and accidents.” 
Some barley was planted in a field of a farmer upon 
a ridge the tenth of an acre, at 9 inches diſtant in the 
rows; ſome with one grain per hole, and encreaſing 
the number of grain every two drills to 14 and 15 
„„ ES 
Upon examining them in ſpring and ſummer, thoſe 
drills with few grains per hole appeared very bad. As 
there were 12 rows or drills they increaſed in length of 
ſtems and colour, as the number of grain planted, the 
EY | - | firſt 
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firſt with one grain and few grains being the worſt, 


and thoſe with 14 or 15 the belt. 
The ears of one yard of each was counted when in 
ear, in 4 different places of the ridge.—Thoſe with 
few grains, which appeared ſo bad in ſpring and ſum- 
mer, produced per hole at the rate of 20 ears per 


hole, and up to 8 grains of ſeed the ſame ; and from 
. that to 15, the average was about 24 ears per hole. 


The produce of this when threſhed was 5 . buſhels 
14 peck Wincheſter, or at the rate of 55 buſhels 
1 gallon per acre. Thoſe with 8 grains per hole, or 


32 per yard, have each a ſpace of 10 ſquare inches, 


and thoſe with 15 per hole, or at the rate of 60 per 
yard, have a ſpace of nearly 54 ſquare inches. 
From theſe few ſmall experiments of drilling or 
planting in cluſters or holes, it appears to confirm the 
opinion of thin- ſowing, from there being nearly as 


many ears per yard, as where double the quantity 


was planted in the field. 


In the garden it is quite different, as although there 


was at 28 grains per foot, or 84 per yard of the rows, 
the ſpace was ſo great, that each grain had a ſpace of 
above 15 inches in ſo rich ground. 

I have found many ears of broadcaſt with 40 grains 
per ear, but the average not above 20 per ear in rich 
ground. | 


Indeed every farmer muſt ſee, that when too much 


ſeed is ſown the ears are ſmaller, and the plants weaker 
than where leſs ſeed is ſown. E | 
I ſhall ſtate ſome inſtances of what has been aQu- 


ally received by the practiſers of Mr. Tull's mode of 


huſbandry, aiter the grain has been threſhed out, and 
placed beyond all the accidents to which, until that 
time it is ſubject: although theſe are not ſo many as 
thoſe to which the broadcaſt culture is liable. 

Mr. TulPs crops on an average on 6 ſcore acres, 
were 20 buſhels of wheat of 9 gallons, which is 22 


- buſhels 2 pecks Wincheſter meaſure; and on his 
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good land from 4 to 5 quarters, that is from 32 to 
40 buſhels, alſo of 9 gallons, which is 45 buſhels 
Wincheſter. He ſays, © after 13 years experience of 
ſucceſſive crops, the ſame 6 ſcore acres that were in 
wheat laſt year, 12th crop, was the beſt I believe 
ever grown on it. It has now the 13th, and all of it 
is as ſtrong, as in any former year, though there is. 
only about 1 acre of it dunged. 3 

ce It is to ſuch experiments that I leave the progreſs 


T 


of my horſe-hoed huſbandry, aſſuring the public, that 


in all my practice I have never met one inſtance that 


gave me the leaſt ſuſpicion of the truth of the princi- 
ples that I have advanced.” fs 

« Some,” he adds, object to my weighing a yard 
or perch in length, that this does not determine the pro- 
duce of a field. They judge right, if the produce of 
the whole be not of equal goodneſs; if not, it muſt 
be becauſe one perch is richer: for the fame cauſe 


that produces 20 ounces per yard, muſt produce the 


fame upon every other yard. We might weigh the 


pooreſt crop, to fee how poor a crop we can raiſe. 


6 Another thing I have more particularly obſerved, that 
the more ſucceſſive crops are planted in wide intervals, 
and often hoed, the belter the ground does maintain them. 
The laſt crop is ſtill the beſt, without dung, or changing 
the ſort of plants. — 

« This is fo viſible, in parts of the ſame field, where 
fome part having a firſt, ſome other part a ſecond crop, 
the reſt a third crop, growing all at the ſame time; 
which ſeems to prove, that the earth is made by this 
operation to diſtribute her wealth to plants, in propor- 
tion to the increaſe of her inner ſuperficies; ſo the 
atmoſphere, by the riches of rain and dews, does an- 
nually reimburſe her, in proportion to the fame ſuper- 
ficies, with an overplus for intereſt, But if that ſu- 
perficies be not increaſed to a competent degree, and 
by frequent repetitions of hoeing kept increaſing 
(which never happens in common huſbandry) this 

advan- 
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advantage is loſt, and without repeated ſtercoration, 
(manuring) every year's crop grows worſe.” | 
He ſays, © Ihe different condition the land is left in af 
ter a crop by the one and the other huſbandry, is no leſs 
conſiderable, thau the different profit of the crop. As 
a proof of this:— A piece of 11 acres of a poor, 
thin, chalky hill was ſown with barley in the common 
manner, after a hoed crop of wheat, and produced 
full 54 quarters per acre, which was more than any 
land in the neighbourhood yielded that year, though 
ſome of it was ſo rich, that one acre of it was worth | 
three of the thin chalky land : and no man can re- 
member this land ever produced above halt ſuch a 
_erop, even when the beſt common management has 
been beſtowed upon it.“ 

Another inſtance he mentions, © A field was dril- 
led with barley after a hoed crop; and another on the 
fame poor hill was drilled with barley : alſo, part of it 
a ſown crop the ſame day with the other: there was 
no difference of the ſoil. The former of theſe had 
no manner of compoſt on it for many years before ; 
yet its crop was not near ſo good, as that which fol- 
lowed the hoed crop, though the latter had twice the 
ploughing before drilling, and the ſame hoeings after. 
He ſays, I could give many inſtances of the ſame 
kind, where hoed crops and ſown crops have ſuc- 
ceeded better after hoed crops than ſown crops ; and 
yet have never ſeen the contrary, and therefore am 
convinced that the hoeing (it it be duly performed) 
enriches the ſoil more than dung, and fallows and 
leaves the land in a much better condition for a ſuc- 
ceeding crop. The reaſon I take to be obvious: the 
artificial paſture of plants is made and increaſed by 
pPulverizing only; and there is nothing elſe in our 

| 1 0 to enrich the ground, but to pulverize it, and 
keep it from being exhauſted by vegetables. 
Sir Digby Legard mentions compariſons which he 
made of drilling barley on 5 acres. This land had 
e borne 
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borne four ſucceſſive crops; 1 barley, 2 wheat, and 
I turnips. The land had been horſe-hoed every year, 
but had never any manure, except that the turnips 
had been eaten off by ſheep. In April 1763, half 
an acre was ſown by hand, and took five pecks 
of ſeed; half an acre drilled equally diſtant rows, one 
foot aſunder, took 3 pecks of feed. Two acres were 


drilled on ridges, five feet broad, in double rows, 11 


inches aſunder, and took 6 pecks; 2 others on 
ridges in treble rows, and took 4 pecks. The 4 
acres drilled were horſe-hoed 3 times: the produce 


was, 
| . 
In the old way, at the rate per acre 5 4 2 
Equal diſtant rows, per acre. - 6 0 2 


Drilled, and horſe-hoed do. do. 3 © 11 
'The advantage appears to be on the fide of the old 
huſbandry, as it is double of what is cultivated in the 
new way: but the greateſt is that ſown in equally 


diſtant rows. On the other hand, although 6 quar- 


ters is a very great fertility, it was in a conſiderable 
degree owing to the excellent culture beſtowed on it 
by the horſe-hoeing, during the four preceding years 
crops, which were none of them bad. So far were 
theſe from having exhauſted the earth, that the four 
drilled acres were afterwards drilled with wheat at 
once ploughing. h 
In April 1764, 2 acres were drilled with barley, on 
ridges, 4 feet 6 inches broad; 2 rows at 10 inches 
on the top of the ridges, and took 2 buſhels 2 pecks 
of ſeed. One acre adjoining was on the ſame day dril- 
led with barley, in equally diſtant rows, 1 foot aſun- 
der, and took 2 buſhels of feed. Another acre con- 
tiguous, was at the ſame time ſown in the broadcaſt 
way, and took 2 buſhels of ſeed; 2 ploughings had 
been given to it: after a crop of oats, the horſe hoe- 
ing part had 3 hoeings, and was once hand-hoed, the 
other could not, as it was ſown with grass. 


; E The 
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Q. B. P. 


The 21 acres horſe-hoed, produced 10 5 © 
The one equal diſtant - - = 4 4 0 
The one fown broadcaſt - - = 4 2 0 


In 1765 the 22 acres horfe-hoed the preceding year, 
were again drilled with barley, and managed as in the 
former year. 9 1 

e B. P. 


The produce was — 10 ©. oO 


Sir Digby mentions the mediums for 3 years of the 
horſe-hoeing to have been 3 quarters 6 buſhels, and 
with this he compares the Norfolk courſe. 

In another letter he ſays, The ſame field in 
which the experiments of barley were made, as re- 
lated in 1763, is now ſown with wheat. The 8 ſuc- 
ceſſive crops of this field were wheat; yet the land is 
ſo far from being exhauſted by ſo many burdens, that 
it ſeems yet in perfect heart, though no manure has 
ever yet been laid upon it. 5 
Mr. Crack, near Dumfries, who practiſed the drill 
huſbandry, ſays in his letters, . About 7 years ago I 


began to drill in double rows, on ridges 5 feet broad, 4 
but I have now reduced them to 4 feet 10 inches. I 'M 
continue the double rows of wheat, and drill a "2 
little ſhort of a Wincheſter buſhel to a Scotch acre, 
(14 Engliſh.) My return, upon an average; is about pF 


25 of the ſaid buſhels ſince I began. The total ex- YN 
pence of harveſt home is about a guinea, ſeed in 


cluded ; but my return would exceed this, were it 2 
not that ſome parts every year failed, which failure 
was occaſioned by a vein of ſandy gravelly ſoil that 1 


runs acroſs two of my fields. pn 
I have now the 7th crop growing on my firſt acre. 
This acre, as well as all my fields, was dreſſed at firſt 
with ſhells, and bore 4 broadcaſt crops immediately 
preceding the drilled crops. 
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The field with the 6th drilled crop, and which had 
5 broadcalt crops previous to theſe, has as tull a crop 


as can ſtand upon it, except where the ſandy vein 


comes in. 

In general, where the foil was originally t tolerable, 
I cannot perceive any decline of the crops. Laſt year, 
on half a Scotch acre, I had 22 Wincheſter buſhels; 
(35 buſhels per Engliſh acre,) but theſe lands were 
all equally good ſoil : but the return would conſider- 
ably exceed this, were it not for ſome parts of every 
field, that have every year failed; in ſome, as already 


mentioned, by a vein of ſandy gravelly foil that runs 


acroſs two Gelds, and in all the others, from levelling 
old crooked ridges. 


which were 3 years ago ſtrongly manured with dung: 

that ſide being lighter, generally failed ſince dreſſing, 
that part has proved better, but is ſtill inferior to the 
undung ſide. The field with the 6th crop of drilled 
wheat, and which had 5 broadcaſt crops previous to 
this, has as full a crop as can ſtand upon it, except 


5th crop is inferior to it, though as good a ſoil. 


who practiſed horſe-hoeing, in a letter written ſeveral 
years ago ſays, In my opinion Mr. Tull's principles 


hoeing huſbandry above 20 years on the ſame land, 


with ſucceſſive crops of wheat, and can fee no reaſon 


to queſtion the truth of his principles. 

Mr. Tull uſed all the manure he had of his own 
as I do. A part of a field near my houſe has taſted 
no dung or manure ſince I began. For experiment 
fake the other part was frequently dunged, and the 
whole cultivated alike: But the difference of the 
crops at harveſt was ſcarce diſcernible, My ſervants, 
E 2 Who 


I have now the 7th crop of drilled wheat growing 
on my firſt acre ;—and at preſent, it promiſes to 
be the beſt. This acre conſiſts of 22 ridges, 9g of 


The Rev. Mr. Dean, a clergyman in Berkſhire, | 


where the ſandy vein comes in. The field with the 


are founded on truth. I have practiſed his horſe- 


4 
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who knew the place, thought they could perceive 
the odds: but it would be very difficult for a ſtranger 
to find it out, In general, my Tullian crops (which 
are large and upon various fields) have been nearly 
equal to the ſown crops of my neighbours in the dif- 
terent years.” His drills were the ſame as thoſe de- 
icribed by Mr. Tull, which ſow only two rows for 
horſe-hocing. 

Mr. Dean tells us that he practiſed Mr. Tull's 
. horſe-hocing huſbandry above 20 years on the 
land with ſucceſſive crops of wheat, with but few 
intermiſſions. He ſays, Through the frequent avo- 
cations of my ſervants, and neglects in catching 
critical ſeaſons for horſe-hoeing, my lands became 
foul and out of tillage. This was the reaſon of inter- 
mitting my annual crops to clear the land, which has 
happened about three times ſince I began. 

« I can only fay in general, that my Tullian crops 
have bcen nearly equal to the ſown crops of my neigh- 
bours. 1 plant 3 pecks of wheat on a ſtatute acre, 
and receive from 2 to 4 quarters in return. The far- 
mers in the old way plant about 10 or 12 pecks on an 
acre, and receive in return no more than I do. 

This laſt year, (the wetteſt I ever remember; 
therefore the moſt improper for pulverizing the ſoil,) 
afforded me 22 nine-gallon buſhels of clean corn, 
(244 buſhels Wincheſter) from a ſtatute acre, My ſoil 
is not the beſt wheat land, nor adapted for Tullian- 
huſbandry, becauſe we ſuffer greatly by the extremes 
of both wet and dry ſeaſons, ſometimes our land be- 
ing bound up as hard as iron, not to be touched with 
a plough, and ſometimes all in a pap, not to be trod 
upon.” 
Mr. Philip Millar, author of the Gardener's Dic- 
tionary, mentions two experiments of the drill. huſ- 
bandry compared with the broadcaſt: «Firſt, a field 
was ſown, partly with broadcaſt, and partly in Mr, 
Tull's method with wheat. The drilled was ſown at 


2 feet 
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2 feet diſtance, and ſtood then in the rows ; the roots 
formed by theſe grains of wheat, had from 10 to 30 
ſtalks, which continued upright till the corn was reaped, 
whereas few of the roots of the common huſbandry 
had more than 2 or 3 ſtalks, and moſt of it was 
lodged before harveſt. When threſhed, there was 
near a third more in weight and meaſure from the 
drilled, than from the ſame extent of ground taken 
in the beſt part of the field ſown in the common 
method.“ | 
The ſecond experiment was ſowing the corn at dif- 
ferent diſtances : of ſome ſown in two parts of the 
field, that which was ſown broadcaſt was lodged, 
as was molt of that where the rows were e and ne 
inches aſunder. That which ſtood at oe foot eſcaped 
better, but the rows at 7wo. feet aſunder were the belt, 
and produced much more than any of the other; this 
ſhews the abſurdity of a great quantity of feed, in 
order to have a greater produce, which is the opinion 

of moſt farmers. e 

© I have been informed by perſons of great cre- 
dit, that on good land, which was drilled and ma- 
naged with the horſe-hoe, they have had 12 quarters 
from an acre of land, which is a great produce; and 
this with greater certainty, if the ſeaſon prove bad, 
than can be expected by the common huſbandry.” 

Mr. Randall, author of the ſemi-Virgilian huſban- 
dry, practiſed drilling in all the different manners, and 
to a great extent; he is of opinion, that dunging 
ground. made fine by tillage and ploughing, does 
hurt and leſſens the crop. In giving directions for his 
method of culture, which he calls limited or garden 
- Fineneſs, he ſays, when ground is one fourth ſhort. 
of this degree of fineneſs, dung adds one fourth, 
but becauſe in the general practice, the weeds are 
carried into the ground with the dung, they rob the 
ground of one fourth part. If the fourth wanting be 
added by tillage, it brings the ſoil to garden fineneſs, 
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and produces a crop of 48 buſhels, whereas if added 
by dung, it produces only 36. | 
And again, he ſays, Here the reader is to take 
notice, that if a favourable ſeaſon happen, and all 
things are done as directed, applying the dunghill 
will ruin the crop, if it ſerve him as it ſerved me.“ 
Another proof of manure not being neceſſary, or of 


much advantage to the crop when drilled and hoed, 


as it comes from a gentleman, who is no favourer of 
the drilled huſbandry, will have the more weight with 
thoſe, who ſuppoſe that tolerable crops cannot be ob- 
tained in that huſbandry without manure, _ 

Mr. Young, in his Experimental Agriculture, 
among many experiments mentions one, comparing 
the broadcaſt and drilled modes of agriculture after 
tallow, as well as in ſucceſſive crops. 


In the drilled huſbandry, PER ACRE. 


I 3x. 
crops drilled and manured 8 
8 drilled after fallow, equal diſtant rows 7-2 
8 drilled after fallow, and horſe-hoed 3 1 3 
The average of the fallowed 3 4 o- 
10 ſucceſſivne = - 1 8 
317 Average of 31 crops - 3 98 


He fays, © Hence it appears, that manuring the 
drilled crops by no means anſwers. The produce of 
the manured crops is only one buſhel ſuperior to the 
average, a ſuperiority fo trifling, that it does not prove 
even the benefit of the manure : when the expence 
of the manure is thrown out of the accounts, the pro- 
fit ariſes to 11. 118. 6d. but when included amounts 
only to 118.” Ts 

In the third volume of Bath papers, is an inſtance 
of the ſucceſſive crops without manure, by Mr. John 


Butt, of Kingſton; beans were planted in drills near 


2 feet apart, in a good clay ſoil, after 2 ploughings, 
and being horſe-hoed 3 times, the turnips being ſown 
. in 
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in the intervals after the third hoeing. There was 


no kind of manure or dreſſing laid on the ground for 
ſix crops paſt, nor is there any need of it, as I find by 
experience, that e and horſe-hoeing anſwer the 
end. 

The crop of beans was near three quarters per acre. 


The weight of the turnips was 37 tons and 5 


pounds, as meaſured by Mr. Pairour and Mr. Head- 
tord. 

Mr. Pairour, in a letter alſo gives an account of 
this crop: © I was informed that the field which con- 
tains little more than 6 acres has been under a courſe 
of drilled huſbandry for 5 or 6 ſucceſſive years, dur- 


ing which it has had no manure or top dreſſing. The 


beans were drilled the laſt ſpring at leſs than. 2 feet, 
they were horſe-hoed 3 times. At the 3d hoeing the 
turnips were ſown promiſcuouſly amongſt them about 
Midſummer.” 


In the 4th volume of Bath Papers, Mr. Hazard 


gives the following account: A field was cultivated 


upwards of 12 years, and had every year uncom- 
monly large crops. 

« The firſt was peas; they were ſown in drills 2 
feet $ inches apart, which were-twice hoed, and 


_ afterwards earthed ; they were gathered and ſent to 


market, the ſtraw cut and given to horſes, the 


ground cleared the 13th July. 


2. The ground was 8 cleared and fown 
with turnips broadcaſt, which were twice hoed. The 
field fold for 51, per acre, and cleared the beginning 
of February. 

3. Was ploughed and afterwards well pulverized, 
it was ſown with ſpring wheat broadca/?, was never 
hoed nor weeded. 

4. © In autumn the 2d year, the ground was 
ploughed without delay, and ſpinnage ſown in 4 feet 
drills, This ſtood the winter; and midway between 
theſe drills garden beans were planted the following 

January 
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good crop, and fold to cow-keepers.” 


come to a good ſward without having any manure laid 


2 
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- a} 
January. Both crops were hoed; the ſpinnage was 
cleared by the middle of May. 
Ihe ground received another hoeing, and on the 

drills where the ſpinnage grew, cabbages that 
had been raiſed in a ſeed plot were planted. The 
beans ſtood for ſeed; and were ſold for 8s. a buſhel ;. 
the cabbages were carried from the land, and given 
to cows in February. 

« It was ploughed after the cabbages were re- 
moved ; and after the ground was well pulverized, 
peas were ſown in drills 3 feet aſunder; theſe were 
gathered and ſent to market. 

« And after the autumn theſe were removed, and | 
coleworts, which had been in a ſeed plot, were planted 
about 12 inches diſtant from each other. This was a 


Thus were eight profitable crops obtained in 4 years. 
The writer of this ſays, he was eye-witneſs to the 
crops which were raiſed upon the ſame land, the 8 
ſucceeding years, and knew them to excel all in the 
neighbourhood. 

The mode of cultivation was nearly the ſame in n all, 
except that barley was ſown on the 4th year, inſtead 03 
of ſpring wheat. Oats were ſown in like manner, 
and potatoes were once planted between drills of ſeed 
beans; and the hoeing was always attended to, and 
well performed, except when the land was ſown 
with corn. 


de lately hid down with grafs; and i 


upon it for more than /ixreen years; 12 of which 1 it was 
cultivated as before related. N 
To try the effect of drilling ground in bad order, 
and what crops it would produce, the writer of theſe 
remarks drilled 1 acre that was in very bad order, for a 
4 years ſucceſſively, with wheat upon ridges, 4 feet 6 
inches, with 2 rows at 10 inches, and without an 
manure, and reaped and threſhed the cighticth part, 
or 
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or 37 yards 1 foot 4 inches. From this it appeared that 
an acre produced at the rate of from 24 to 28 buſhels 
per acre, without declining, the laſt being the beſt. 

The author of the ſcheme of drill huſbandry ſtates 
the produce of 8 ſucceſſive crops upon the ſame land 
without manure; the produce of the 4 laſt crops of 
wheat increaſed every year, the laſt crop producing 
29 buſhels. All theſe drilled crops yielded greater 
crops than the broadcaſt with manure. 

In the Bath Society Papers, vol. 2, is mentioned an 
experiment for one year of drilling wheat horſe-hoed, 
upon a light ſoil in bad order. It was manured with 
a compolt dunghill of earth and dung; the produce 
was 28 buſhels 3 pecks. Another inſtance is given in 
the Bath Papers of manuring drilled crops, by a very 
intelligent farmer, Mr. Anderſon, who practiſed dril- 
ling for 11 years ſucceſſively, during which time he 
manured twice, the firſt year with 12 hogſheads of 
lime per acre, and 8 cart loads of dung. 

For the 6th year he again manured with 20 hogſ- 
heads of lime per acre, mixed with the earth and the 
rubbiſh of an old lime-kiln, at the expence of 11. 198. 
per acre : at another time, laying about 20 cart loads 
of earth and rubbiſh on a ſmall portion of the field, 
where the natural ſoil was remarkably thin: the whole 
expence of manure for 11 years amounted to near 
58. 4d. per acre per annum. The ground is from 5 
to 128. per acre; he drilled 2 rows upon 5 feet. 
ridges : his crops were from 19 buſhels to 9 per 
acre. | 
The average of the 11 crops was 14 buſhels. When 
the crop was only 9 buſhels per acre, it happened 
from over-ſteeping the ſeed, and a very wet ſeaſon 
tollowing, the crops of wheat in the ſame pariſh, tak- 
ing the good ground with the bad, and ſome run to 
Il. an acre, for the 11 years, I have been well in- 
formed, were on an average not more than 15 buſh- 
els an acre, By the drill mode there is a ſaving in 

„„ 5 ſeed 


— 72 — — =, vos —_ = K 2 5 
. — 8 
— nk Bw apc, pen . 
F.. Er FEE RE 
— . 2 


ä — 
RR — 


2 I 


— — — 
c 
. — = 


= 
—— — ae — 4 
— 2 — 


— 22 2 
. 
2 


rey 


— : — _s 
— — — 
— 4 11A — 


— — 
— ad 


— - 
ä — — 


— 
— — 


— 
— 
DO 


8 —— 
— 


n — 
r 


— 
— IN 
r 


"© I. —_ 
— 


— 
* 


„—. —-—-„ 
* — — I" 
2 


} 
. 
' 


— — 
OE" * 


— n+ 
— — ͤ 
: — 4 


. 


= * — - 
—— en er ine 
- — ke . — 
- = 


— — — . . K , 
W—— — ew eto C 22 — 
Err —— — — — 

bs a — —— pe — 4+ — _ — um 
* * -# - * — " - 


o— 


— 


— 
— 


— 
e 


—— — 


r 


— — 
— * a 
Si. 


— 
no ein wy 7 
— 


— 4g 
a_—_— — 
— ——— woes 


— ers 
es IRE, 
— er 


34 ADVANTAGES OF TILLAGE AND PRODUCE: 


ſeed of one buſhel or more per acre, with the advan- 
tage of a crop of wheat every year. Mr. Anderſon 
mentions having horſe-hoed, ſometimes, only twice, 
which he ſays ſhould be repeated at leaſt four times : 
this he thinks neceſſary to that mode of huſbandry. 

In Mr. Dubamell's Huſbandry, tranſlated by Mr. 
Mills, are a great many valuable experiments on 
this huſbandry, to which I muſt refer the curious, as 
too long to be here ſtated; and as they are in differ- 
ent meaſures, both of grain and land, which would 
embarraſs the farmer. 

But he clearly proves, by many experiments, that 
Mr. Tull's ſyſtem of drilling and horſe-hoeing was, 
without any manure, much ſuperior to the old broad- 
caſt; and alſo, that repeated ſucceſſive crops of wheat 
were to be obtained, of which he gives many inſtan- 
ces for five and fix years, | 

He made alſo many compariſons between horſe- 
hoed crops with 3 rows upon 6 feet ridges, and equally 
diſtant rows, or 6 upon 6 feet ridges ; and ſhews 
the horſe-hoed was ſuperior to the equally diſtant 
rows ; but the laſt always preferable to the common 
way of ſowing. He had not ſeen Mr. Tull's latter 
publication, where he gives the preference to 2 rows 
upon ridges of 4 feet 8; inches broad. 

Theſe examples are not on ſmall trifling ſcales of 
a pole or a rood, but on whole farms; and he gives 
not only thoſe of Monſieur De Chateau Vieux as well 
as his own experience, but that of a great many peo- 
ple of rank and faſhion, as well as common farmers, 
and in different places of France as well as at Ge- 
Neva. 

Dr. Hunter, in his Georgical Eſſays, ſhews the ad- 
vantage of drilling, and mentions ſome experiments 
of drilling turnips and barley, In one of turnips he 
ſays, At the time of ſowing, the land was extremely 
dry, which induced me to make the experiment with 
the drill plough, knowing that I could put the ſeed 

into 
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into the moiſter part of the ſoil, and that in the drieſt 
ſeaſons, at the depth of two inches, we are ſure to 
find a ſufficiency of moiſture to make the ſeeds ol 
minate. 

ce In ſpring . I ſowed an acre of barley on 


equal diſtant rows with the drill plough, in a field 


that was ſown with the ſame grain, and upon the ſame 
day, broadcaſt. The broadcalt took 3 buſhels per acre, 
the drilled required only 4 pecks ; the drills were at 
8 inches, and the ſeed was lodged about 2 inches 
within the ſoil. | 

Reflecting on the experiments of he roots of 


wheat, 1 dug up ſome of the roots of the drilled and 


broadcaſt barley, and was molt agreeably ſurprized to 
find the cauſe of difference to be in the roots. The 
pipe of communication between the ſeminal and coro- 
nal root of the drilled barley, was conſiderably longer 
than of the broadcaſt, and upon that appearance, I 
was convinced that the length of the ear, and the 
{trength of the ſtraw principally depended. The pro- 
duce of 200 ſquare yards of the broadcaſt and drilled 


barley was threthed ; the drilled exceeded the other 
nearly one fifth in meaſure, and being better grain, 


weighed heavier at the rate of 21b. per buſhel. When 
the ears were formed, the ear of the drilled barley 
was plainly diſtinguithed to be near halt an inch longer 
than the broadcaſt.“ 

“ From the experience J have had of the drill ſow- 


ing I can recommend it as a moſt rational and judici- 


ous practice. Proper inſtruments are wanted to come 
cheap to the farmer, and to have the requiſites of 
ſtrength and ſimplicity. Should we ever be ſo TAPPY 
as to lee this difficulty removed, it is probable that al 
kinds of grain will be cultivated in drills: it will be 
needleſs to obſerve, that in this eflay I only recom- 
mend the drill plough “ for ſowing the land in equal 
diſtant rows, inſtead of diſtributing the ſeed by hand. 
The drill, when connected with the horſe- hoe, con- 
| F 2 ſtitutes 
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ſtitutes quite a different ſyſtem, which has great merit 
when judiciouſly conducted.” _ 
Mr. Young, on viewing Mr. Legrand's farm ſays, 
« He has the fineſt crops of turrowed barley I bave 
ſeen in Kent; it will not be leſs than 7 or 8 quarters 
per acre. Laſt year he furrowed in barley on a clover | 
lay, 2 acres and 28 perches produced 22 quarters 3 ü 
buſhels; as in Mr. Legrand's letter, two years after, 
in vol. 4, of the Annals, he ſays, the 12 acres of ſprat 
barley you ſaw in my fields produced 103 quarters 4 ̃ . 
buſhels Wincheſter, 8 quarters 5 buſhels per acre.” 
The field is now ein barley again, and to all appear 
ance the crop is equally good. oY 
A gardener drilled a piece of ground with wheat in 
November, in 1783; it was 100 5 ſquare yards, it had 
been potatoes in 1782; it was dug with a ſpade, he 
made a ſmall track or furrow with a hand-hoe, and 
ſowed the wheat by hand, and covered it with the 
hand-hoe. The ſeed was nearly the eighth part of a 
peck, the rows were at 14 inches diſtance. In March 
it was hand-hoed, and a ſecond time as ſoon as the | 
weeds appeared, and the rows were weeded by hand, 
in the beginning of July, and a ſecond time about 
the end of Auguſt, when in the ſhoot blade, and when 
the ear grew heavy, it was laid much, but not quite 
laid down: the cars were remarkably long, fome from 
6 to 7 inches; the produce was 2 buſhels, which is 64 
after one: the ſeed one eighth of a peck per 100 yards, 
is at the rate of nearly 6 pecks per acre, 1 buſhel 2 
pecks; and the produce at the rate of 96 buſhels 
wa The crop was greatly too thick on the 
field, | | 
An experiment of drilling was made in 1776, upon 
I acre 3 roods 20 perches; this, which was oats laſt 
crop, was ploughed in October 1776, for wheat, and 
drilled after once ploughing. The drilled, at 13 inches, 
crols the way it was ploughed: the drill was a hand- 
drill, which drilled one row; the ſeed was 6 pecks 
of 
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of red wheat; it was hand-hoed in March, and twice 
hoed in May and June with a hand-hoe : the produce 
was 73 buſhels. Many of the plants were killed in 
the winter, which were replaced by tranſplanting, and 
the tranſplanted roots produced more ears than thoſe 
originally ſown. In 1777 this field was again dril- 
led for crop 1778: it was ploughed once crols the 
drill, and harrowed and drilled acroſs the furrow, 
which made the rows the ſame way as, laſt year: it was 
drilled with a drill-barrow or hand-drill, with 2 buſh- 
els of wheat, the drills at 11 inches diſtance ; it was 


twice hand-hoed in the rows, and once hoed with 


a ſpecies of hand- ſchim. The produce was 63 buſhels 


in 1778. 


This was again drilled as before; one half of it was 


 Jown with grals ſeed immediately 8 the ſecond hoe- 


ing, and was harrowed to cover them; and this half 
was hoed with the hand- ſchim: the ſeed and produce 
were the ſame as the preceding year. In 1780 the 
one halt was graſs, the other halt was drilled with bar- 
ley : this halt was 3 times ploughed after the wheat, 
and drilled with 3 buſhels of barley, the drills at 1x 
inches; it was twice hand-hoed, and once with the 
ſchim : this halt produced 48 buſhels of barley, crop 
8 1; this half was once ploughed after the barley, and 
drilled with 3 buſhels of oats, the drills at 11 inches: 
it was twice hand-hoed, and once with the ſchim. In 
1782 pioughed up the graſs and oat ſtubble once, and 
drilled both acroſs the furrows; the drill 11 inches 
diſtant, with 1 buſhel and 2 pecks of wheat; it was 
twice hand-hoed, and once with the ſchim: the pro- 
duce was 47 buſhels of wheat. In the year 1783, 
the one halt was graſs, ſown with laſt crop of wheat, 
the other was potatoes planted after the plough, and 
where the ground was the pooreſt it had a little 

dung. 
This experiment, continued for ſo many years, 
ſhews the great benefit of hoeing; as in fix years it 
produced 
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produced four crops of wheat; three of theſe were 
ſucceſſive, and in that time 246 buſhels one year bar- 
ley, beſides half an acre of oats. 
The expence of hoeing which is Jeſs than common 
hoeing : it was upon a pole, like a Dutch hoe upon a 
wheel, which a man puſhed before him, and which he 
could walk much faſter with than a common hoe.— 
The man who made this experiment was a plough- 
wright, who made the dril! and hoe for a perſon who 
tried experiments of drilling. | 
In the 5th volume of the Annals of Agriculture, 
Dr. Hinton made a compariſon between wheat ſown 
by Mr. Cooke's machine and by hand. Quantities of 
feed uſed per acre were, by the machine, 1 buſhel 4 
quarts, one half pint : by hand, 1 buſhel, 29 quarts, 
| or 71 gallons, The machine ſown was twice hoed by 
400 the machine; coit in the whole 48. per acre, beſides 
| rent. | 
The weeding the hand- ſown coſt 6s. 10d. per acre. 
The machine-ſown produce per acre, 44 buihels, 


1 
1 The hand-ſown, 38 buſhels, 18 quarts. 1 
1 The weight of the former, 621b. 2 0z. per buſhel. 3 
4 The latter 611b. 3 


In the Farmer's Tour through the Eaſt of England, 
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the author mentions a great variety of experiments of 
drilling all kinds of grain; wheat, barley, oats, beans, 
peas, and turnips; and: ſays, in that journey he paſſed 
through a part of Kent, in which drilling molt crops 
was common. He mentions above 30 crops, of which 
he gives the particulars, The average of the wheat 


drilled, is 25 buſhels at different diltances, from 8 


inches to 2 rows on 5 feet ridges. The average of 
the broadcaſt was 24 buſhels. He ſtates a compari- 
fon ſome of thoſe gentlemen made between the drilled 
and broadcaſt culture, and on the average of all the 
grain, the drilled is ſuperior. He fays the real 
truth is, © that drilling and horſe-hocing on the Kent- 


ih 
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iſh ſyſtem, of cloſe drilling, are moſt advantageous; 
but the broadcaſt much exceeds the Tullian ſyſtem of 
wide intervals. The method purſued in Kent, with 
reſpect to peas and beans, ſeems to deſerve univerſal 
imitation, 

The ſame obſcrvatian | is undoubtedly to > be made 
with reſpect to barley and oats on light loam, and dry 
enough always to be ploughed on the flat, The ſuc- 
ceſs there with this huſbandry is ſo great, that no 
unfavourable concluſion can poſſibly be allowed.— 
, Cloſe drilling on dry ſoils is very beneficial, ſince the 
Kentiſh farmers have invented horſe- -hoeing ſchims 
that work in 9 inches.“ 

From the few experiments mentioned of horſe- 
hoeing, it is apprehended that of the Rev. Mr. Dean, 
and Mr. Butts's compariſon, with equidiſtant, ſhews 
the horſe-hoed to be more profitable. 


1 ASCERTAINMENTS OF CROPS. 


In 1786 Mr. Boot announces a clear profit over 
'] and above his uſual profits of 5ool. by drilling 368 
4 acres is 11. 78. 2d. ſuperior profit. | Z [ 


mn 1787, he anounces a clear profit of 700l. over 
and above his uſual profit; the produce of eleven dif- 
ferent experiments, as follows, on 450 acres, is 


PER ACRE, 


G. 

Beans 2 - — - 80-0 

» | Wheat after beans — — 36 © 

45 Wheat after beans — —— - 5 -- | 
5 
4 
4 
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_ Barley after turnips -- - 3 75 
5 ef Barley upon ſandy land 1 - — 58 
Fe | Peas after clover * - - — 51 
1 Weit after beans © es 8 45 


- 


40 ADVANTAGES OF TILLAGE AND PRODUCE. 


PER ACRE. 


| | . c 
Oak after-barley = = -»= E | "Wh, - : 
Oats upon loamy ſoil — — - 76 6 : 
Wheat upon poor cold clay . - — 25 4 ; 
Wheat ſown broadcaſt — — be 


_ 


He mentions experiments by Sir William Jones. 


- 5 
o . I ar rs we CE K ere eng ee en. — —— * - 
— — ww ” — — —— ä 1 * 


DRILL. 
| 1 
Wheat by the machine — - 230 
W heat by the drill - - Ho YES 
Barley by the machine after wheat - 27 0 22 


Twenty-four others mention their approbation of 
the drill huibandry. One gentleman, whoſe eſtate is 
700 acres, has it now all under the drill. 

Some ſay that the drilled is 4 buſhels more than 
the broadcaſt, Some fay it is 20s. in favour of the 5 
drilled compared with the broadcaſt; all the others 1 

allow the drill to be ſuperior, and moſt of them have 
given over the broadcait. 

Mr. Boot obſerves, reſpecting the following com- 
pariſon, made in 1788, that towards the latter end of 
April, when the four acres drilled gained a decided 
ſuperiority over the adjoining four acres broadcaſt, 
which was ſelf- evident by the ſtrength of the plants, 
and being of a darker. green, he determined to give 
the broadcaſt every advantage; and accordingly had 
it as well hoed as was practicable to be done, which 
evidently improved the broadcaſt crop, in which, .if 
the weeds had been ſuffered to grow, the four acres 
drilled would have exceeded the four acres broadcaſt 
more than one third. He alſo remarks, that hoeing 
cannot be performed ſo effectually in a broadcaſt crop 
as in a drilled one, but that after all the care that can 
be taken, many weeds will be left growing. 
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For this compariſon between. 4 acres upon cold 
clay of drilled wheat, and 4 acres of broadcaſt, which 
was laid before the Society of Arts, Mr. Boot received 
a gfe medal. 


PER ACRE. FOUR ACRES. 

By G..F. 0. E 

The rann. of the drilled was 29 63 119 14 
Of the broadcaſt 23 4 5 


94 24 
| Tn ſuperior $1446: 24 7 © 


| E „ 
Which i is at 5s. 6d. per buſhel, - = - 6 16 94 
With 6 buſhels ſaved of ſeed, which coſt 78. 46 2::242F: 


— — 


9 1.08 
o 80 


Extra expences of drilling 4 acres at and 
extra hoeing at 18. 6d. 5 


At 21. 38. 3d. per acre fuperior profit — 8 13 o 


He ſtates the produce of his crops upon 323 acres, 
as follows: the quantity of each. — Wheat, 70; barley, 
90; oats, 7; beans, 52; peas, 28; turnips, 70; coal, 
6 acres : in all 323 acres. He ſays he had not aſcer- 
tained the quality as well as the quantity; but was 
informed by his neighbour, that laſt year the grain of 
his drilled crops was ſuperior in quality two pounds 
2 per buſhe]. | 


Mr. Boot ſtates the produce of his crops. 


| B. G. P. 
i Beans after barley, pet acre " 4& 3 
42 I” 38 © 
3 Barley after turnips - - - ar 8 
4 Ditto after peas < E - - 8 
5 Ditto, ditto — — - 3 06-4 
6 Ditto, ditto 22 2 — 3 62 6 
7 Beans upon mixed ſoil - Os $472 
Ten her wheat: = = is 4 42 6 
| | G 9 Pe 


22 OMG O 


1 
8 
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Peas after wheat 2 n — 42 
10 Wheat after clover - - - 29 


2 

4 

12 Ditto, ditto fallow „„ 31 2 — 
2 
1 
6 


12 Ditto after clover - - - 7 


62 


> 0 


13 Oets after turnips - = - 
14 Wheat after) The compari- 2 
ftturnips ſon mentioned Drilled 
15 Do. do. of 4 acres. 


— 


Broadc. 


A G G naw 


Many other inſtances could be given of the ſupe- 
rior produce of the drilled crops above broadcaſt.— 
&« In the 12th volume of the Annals of Agriculture, is 
mentioned one, where the drilling equally diſtant 
rows is found ſuperior, without the aſſiſtance of hoe- 
ing. Two acres were ſowed, (part of a field) with 
3 buſhels of wheat per acre. The exact half was 
meaſured and drilled by Mr. Horne's 5-furrow drill, 
with rather leſs than 2 buſhels per acre. The drilled 7 
part produced 3 buſhels per acre more than the broad. A : 
caſt, and one buſhel of ſeed was ſaved ; this was not 
hoed. The advantage of this aroſe ſolely from the 
regular diſtribution «7 the ſeed, and being placed at 
a proper and equal depth.” 

In the Annals of Agriculture are a great many in- 
ſtances of the ſuperiority of the produce of this method 
above the broadcaſt ; ſome 4 buſhels per acre, ſome 8. 

An inſtance is given of the ſaving of ſeed by uſing 
a five-furrow ſowing machine for two ſeaſons, on 350 
acres of wheat, barley, oats, and ſaint-foin: the 
ſaving in ſeed was 781. 58. 6d. and many of the crops 
were much better than they otherwiſe would have 


23 EO i ow as. / ( 


A. 


been. 

Theſe inſtances, from the extenſive practice of the 
drill huſbandry, as well as from trials on a ſmall ſcale, 
are from ſuch authorities, that they cannot be con- 
troverted. Arguments will not contradict facts; nei- 
ther will ſmall or unſucceſsful experiments prove 
that Mr. Tull, Mr. Crack, and the Rev. Mr. Deane, 


had 
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had not ſuch crops as they mention; and a ſtronger in- 
ſtance than Mr. Dean's cannot be, that proved ſuc- 
ceſsful above twenty years. Small experiments and 
calculations from them, however accurate, although 
they ſhew what may be produced, are by no means 
to be depended upon, that ſuch will be the produce 
of a field, or even an acre, I have frequently had 


a proportion of a field of broadcaſt, as well as a pro- 


portion of drilled, reaped and threſhed, but ne- 
ver found the calculation correſpond to the real pro- 
duce. Several calculations are here ſtated from ac- 


tual experiments, to ſhew what very great increaſe 


grain will produce; but I ſhall by no means deſire any 


one to rely on a field producing at that rate, from 
calculations of ſmall experiments; extenſive practice 


is moſt to be depended upon. 

The practice and experience of the method of cloſe 
drilling, for ſeveral years paſt, has clearly demon- 
ſtrated that a much ſmaller quantity of ſeed ſown in 
drills, produces a much greater crop upon an acre 
than the broadcaſt, and that allowing more ſpace in- 
creaſes the produce. 

Drilling beans, and hoeing them, has been the 
practice for near 100 years, and experience has ſhewn, 
that drilling them at 18 inches, and horle-hoein 
them, is much ſuperior to narrower ſpaces hand- 
hoed. It is — ing that it has not occurred, that 
the effects mult be the ſame with other grain, and that 
thoſe who found the effect of wide intervals, and deep 
hoeing upon beans and potatoes, have not been in- 
duced to try the ſame method with other grain: have 
ing had ſuch examples as Mr, Tull and his followers. 
The want of drills was long an obſtacle which is now 
removed, and theſe drills have ſhewn that drilling and 
Hoeing other crops, is equally advantageous as arilling 
and hoeing beans. 

As we ſee ſo large crops ſtated by Mr, Tull in the 
horſe-hoeing, and in the equally diſtant rows, _ 
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ſo great as to produce 50 buſhels per acre, or after 
one, we may expect an equal produce after one, or 
50 in the horſe-hoed. As 3 pecks being ſown is 
27% buſhels per acre, and upon ridges 4 feet 8 
inches is 12 ounces per yard of double rows: and as 
Mr. Tull ſtated his greateſt produce from 250 ears 
per yard, this is one third leſs, or 1662 ears. 
However incredulous farmers were ſome time ago, 
of the ſucceſs of Mr. Tull's huſbandry, (even ſome 
intelligent farmers who had tried it) yet the preſent 
practice of equally diſtant rows, at 9g inches, which is 
practifed to great extent, has ſhewn his firſt practice 
to be right, and his principles juſt. 

Thoſe farmers who follow this practice, have copied 
his firſt but not his laſt method, which he found the 
beſt, and recommends it as ſuch, after thirty-nme 


years experience, and the laſt thirteen were ſucceſſive 


ones, and eighteen years of horſe-hoed crops. 

Mr. Tull, and thoſe gentlemen who followed his 
method, were gentlemen of credit and veracity, who 
may be depended upon : therefore the praQical far- 
mers may, with more confidence, follow his laſt me- 
thod of horſe-hoeing than his firſt; the more ſo, that 
they ſee the proof of the firſt method of equal diſtant 
rows, from the late practice, of which they were equally 
incredulous : and from the improvements in drills, the 
hoeing huſbandry has prevailed over prejudice ſo much, 


that of one conſtruction of drills, there has been above 


600 fold within theſe few years, and above 100 of 
them the laſt year, and moſtly to practical farmers : 
which is a ſtrong proof of their advantage, as practical 
farmers are ſo much convinced of the advantage of 
drilling, as to get the better of prejudice, and pur- 
chaſe an expenſive machine.—That the ſucceſs will 
not be equal on all ground of either equi-diſtant rows, 


or horſe-hoed, every farmer knows; and if the ground 


is bad, and not properly cultivated, it is not to be ex- 
pected to be equal to good land. 


Though 
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Though I know it is difficult to break in upon 


habit, or alter cuſtom; yet I hope theſe experi- 
ments and arguments will meet with a candid re- 
ception, and induce ſome to make a fair trial; for it 
plainly appears that this mode is by no means diffi- 


cult, the produce greater, the expence leſs, than 


what can be effected by any other ſyſtem. 
For the convenience of the Reader I ſhall ſubjoin 
a compendious view of the experiments mentioned, 
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Succeſſiue Crops mentioned in this Work. 


Crops. 


6 


c nw 


Mr. Tull mentions 6 crops without 
manure, ground in bad order. 

Ditto, 5 crops, 

Sir Digby Legard's compariſon of dril- 
ling eres. 

Ditto, 8 crops on 5 acres. 


Ditto, a compariſon with 7 acres. 


Mr. Crack, near Dumfries, had ſeven 
ſueceſſive crops. 

The Rev. Mr. Dean practiſed this 
huſbandry above 20 years without 
manure, with about three inter- 
ruptions by the neglect of ſervants. 


Mr. Bult of Kingſton, on clay ſoil. 


Mr, Hazard mentions 12 years ſuc- 
ceſſive crops without manure, and 
in four of theſe years it produced 
8 Crops. 

The writer of theſe Remarks tried 


four ſucceſſive crops of wheat with- 


out manure or declining. 
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Page 


had 8 ſucceſſive crops, and the 

produce of the four laſt, which 

were wheat. | 

23 1: Mr, Anderdon mentions 11 crops, 
during which time it was ma- 

EN: | nured twice. 

37 8 An experiment of drilling Span: diſtant 

| rows at 13 inches, 4 wheat, 2 oats, 

2 graſs and potatoes. 

23 13 Mr. Tull had 13 ſucceſſive crops of 
wheat. without manure. 


$TATE OF HORSE-HOED CROPS. 


Buſh. Pecks 
Mr, Tull mentions the produce of 
per ere ; 
Mr. Crack ſtates 7, at average . 3s © 
The Rev. Mr. Dean, who drilled; | 
about 24 years, ſtates only one, 
the worſt he remembered for pul- MS 
verizing, produced 
The Author of the Scheme of dril. 
"mag, 4 crops, one 28, one 29 25 1 
per acre; average f 
Late experiments 53 average 26 


char. 


33 8 The Author of the ſcheme for drilling 
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| T HE Gabel of drilling or dia * — 


attempted many years ago (as afterwards men- 


tioned); but Mr. Tull's method was treated with ridi- 
cule, as it differed ſo much from the common prac- 


tice and prepoſſeſſion of tarmers, that for many peara 
none attempted to make experiments of it. 

Some writers at the ſame time wrote againſt his me- 
thod, and many falſe ſtories were propagated againſt 
it. A great part of his notes are anſwers to theſe. 

His Eſſays upon his method of drilling, with the de- 
ſcriptions of his drills and hoe-ploughs, are contained 
in two hundred pages of large print in-folio, publiſhed 
1733; and the Supplement and notes publiſhed 1736, 
are fifty · nine folio pages of a very ſmall print, which 
conſiſt of explanations and anſwers moſtly to thoſe, 
who wrote againſt his ſyſtem, whom he calls the 
EQuivoOCAL SOCIETY ; and in contradicting the falſe- 
hoods and many reports propagated. againſt his huſ- 
bandry. 

His Addenda to horſe-hoeing appears to have been 


publiſhed about 1738, (as he mentions the crop re- 


ceived in 1737 of 100 acres drilled) conſiſting of ele- 
ven pages of additions and explanations to his ſyſtem; 
and his Concluſion was publiſhed 1739. 

His long practice of that ſyſtem for near forty years, 
open to the inſpection of the public, gave opportunity 
of detection, if what he advanced had been falſe; and 
he ſays, in his Addenda, 197 38—< Neither has any of 


the oppoſers produced one ſingle inſtance where this 


ſcheme, tolerably well executed, has not had a rea- 
ſonable ſucceſs, I am ſure I have never known ſuch 
| an 
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an inſtance, and doubtleſs if there had been any ſuch, 
ſome of the oppoſers would have produced it.“ 
All allowed him intelligent, nor did even thoſe vio- 
lent oppoſers, or any other, attempt to attack his ve- 
racit7. 

But the ſingularity of his ſcheme cauſed him to be 
reprehended as whimſical and fanciful, and obſtinate 
in continuing a ſcheme ſo long, by which he hurt his 
fortune: but this he expreſsly contradicts. 

In his Notes, or Supplement publiſhed 1736, three 
years after his Eſſays, he ſays: © Before I conclude 
my notes, I will give an anſwer to a very falſe and ma- 
Jicious aſſertion of the Equivocal Society, in their eſſay 
for July, in theſe words: e 

The proprietor himſelf, iuſtead of raiſing one eflate 
by this and other new invented pieces of huſbandry, has 
well nigh ſpent two, | 
„ Theſe latent authors muſt be very conceited in 
their own penetration, if they know my affairs better 
than I do. 

If I know them, I have been fo far from ſpend- 
ing an eſtate in any manner, that my circumſtances are 
better than when TI firſt ſet out in the world, notwith- 
ſtanding many misfortunes, amongſt which the loſs 
of health, which obliged me to quit the profeſſion to 
which I was bred, and to travel for ſaving my life, 
may be reckoned. | 
Wh: «« It is to the new huſbandry that I owe the pro- 
(39 perty of my farm: and all that I here have ſaid, I can 
1 make appear to any gentleman, whoſe curioſity 
my ſhall induce him to enquire of me to find the truth; 

whilſt not only many farmers in my neighbourhood 
have broke, and ſeveral gentlemen farmers have loſt 
more money than all I have is worth, by the old huſ- 
bandry, in the time I have been practiſing my ſcheme, 
oo generally the firſt inventor of a project is a 
oſer.“ | 
He by no means appears obſtinate, as he made - 
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dual progreſs by bis variety of experiments, and al- 
tered his method when he found another better. 

He fays, I have been at much charge and ex- 
pence in improving my drills for planting rows at nar- 
row diſtances, making ſome rows at 3+ inches, others 


at 7 inches aſunder, and ſowing different ſeeds at dif- 


ferent depths. But I am ſince, by experience, fully 


convinced of the folly of theſe, or ſuch mixed crops, 


and more eſpecially of narrow ſpaces. 
That I have deſtroyed theſe inſtruments as a vain 
curioſity, the drift and uſe of them being contrary 


to the principle and practice of the horſe-hoeing hul- 
bandry.” 


In another place he ſays, the practice and inſtru- 


ments that are left off for better in their room, as the 
quadruple and treble rows, are ſtil] uſetul to be ſhewn, 


in order to deter others from getting into an inferior 


method, that is now exploded ; for ſome might think 
it an improvement of the double rows by their own in- 
vention, if they ſhould not know it had been tried.” 

He alſo ſhews he is by no means obſtinate, and 
that he had not determined without full experience : 
For example, in the preface to his Eſſays publiſhed in 
1733 he ſays, © raiſing conſtant annual crops of wheat 
without dung or manure, 1s as yet only on probation; 
but by 6 crops I have had in this manner, I ſee no- 
thing againſt their being continued.” 

He began drilling about 1701 with equal diſtant 
rows for hand hoeing, and made many experiments. 


His horſe-hoeing — - - 1721 

His ſucceſſive crops - 8 1726 

And in his Concluſion mentions 
his 3th ſucceſſive crop p 1739 


His thus continuing his method for ſo many years, 
is not to be conſidered as obſtinacy (with which be 
is taxed), as he changed his method when he found 
another ee 


He 
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He fays, © if I am taxed with levity for my chang- 
ing my treble rows for double ones; it will not appear 
to be done on a ſudden. When the reader turns back, 
he will find in my directions, I adviſed double ones, 
and a trial of both ſorts : and now upon further ex- 
perience I find the double rows much preferable to 


the treble rows, eſpecially for wheat; and he further 


ſays, this is the beſt, and I publiſh it as ſuch, without 
partiality to my own opinion; for I think it leſs diſ- 
honourable to expoſe my errors, when I chance to de- 


tect them, than to conceal them; and as I aim at no- 


thing but the truth, I cannot, with any ſatisfaction 
to myſelf, ſuffer any thing of my own knowledge to 
eſcape that is the leaſt contrary to it.“ 

And in the notes on his preface, page 248, he ſays, 
© The matters of fact I have related are not like ſome 
ſtories told by travellers, hard to be diſproved if they 
are wrong. | 

„It would have been rather againſt my intereſt 


than for it, to relate any fact falſely : none being acted 
at ſo great a diſtance, or with ſuch privacy, but that 


any one, who would take the pains, might ſatisf 
himſelf, as ſeveral noblemen and gentlemen did by 
ocular inſpeQion.”” | 

* And he adviſes every one who begins the culture 
he recommends, not to truſt to him, but to try it, and 
ſatisfy themſelves before they venture drilling great 
quantities. ET 

This ſhews he is not conceited or dogmatical in his 
own ſyſtem, but deſires others to make trials. From 
theſe inſtances of his, and others, and his candid im- 
partiality, without prejudice, we muſt allow the long 


experience of ſuch an author to have great weight to 


induce farmers to try his method, as we ſee the ſuc- 
cels others, who had made trial of it, found : and it 
is contradicted by none but trifling experiments and 


* This he mentions in his addenda, publiſhed 1738. 
calculations 
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calculations, and thoſe made without drills, or with 


ſuch as were very unfit for the purpoſe. This defect 


is now remedied by many drills, which from experi- 
ence of years are found ſufficiently ſtrong ; but the 
defect of drills was no defect of the ſyſtem, although 
it ſtopped the progreſs of this huſbandry. 


Mr. Tull, in his eſſays, gives an account of what in- 


duced him to begin the practice of drilling. 

« Having a farm in hand he reſolved to plant it 
with ſaintfoin. He began to examine whether ſeven 
buſhels per acre (the quantity ſown) was neceſſary. 
and ſays © I obſerved in ſeveral fields of ſaintfoin, that 
in thoſe parts which produced belt crops, there were 
(having counted them) about one plant tor each ſquare 
foot of ſurface, &c. I then employed people to make 
channels, and ſow a ſmall portion of ſeed therein, and 
cover it. 5 | | : 

© This way ſucceeded to my deſire ; but next year, 


as ſoon as I began to plant, I diſcovered that the peo- 


ple had confpired to diſappoint me, and never to plant 
a row tolerably well again. I reſolved to quit my 
ſcheme, unleſs I could contrive an engine to plant it 
more faithfully, than ſuch hands would do: I com- 
poſed my machine, it planted that field as well as 
hands could have done; and thirty years experience 
ſhews ſaintfoin thus planted, laſteth longer than ſaint- 
foin ſown.” 

This drill has been uſed almoſt as long in planting 
all ſorts of corn for hand-hoeing, and theſe nine years 
for horſe-hoeing. This account is given in his ſpeci- 
men publiſhed 1730: the hoeing ſcheme, as formerly 
mentioned, was taken from the vineyards. 

The quantity of ſeed to be drilled on an acre is 
much leſs than in the broadcaſt, or common huſban- 
dry; not becauſe the hoeing will not maintain as many 
plants as the other; for on the contrary, experience 
ſhews it will always maintain more, but upon many 


| other accounts. It is impoſſible to ſow it as even by 


II | hand, 
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hand, as the drill will do; for let the hand ſow it ever 
ſo exactly, the unevenneſs of the ground will alter the 
ſituation of the ſeed. The greater part either falls 
into holes and low places, or is drawn into them by 
the harrows: theſe places have conſequently ten times 
too much, while the higher parts have little or none, 
and of that little, the greater part periſhes for want of 
ſufficient covering. The efficient quantity of ſeed is 
greatly leſſened by both cauſes, for fifty ſeeds in the 
Dae neceſſary for one, will not produce fo much as 
one will do.“ | | | 
The diſtance which Mr. Tull found to produce the 
greateſt crops was 2 rows upon a ridge of 4 feet 8 in- 
ches, with 10 inch partitions. This was drilled with 
3 pecks per acre, which, by the table 1s 82 grains 
per yard of ſingle rows, or 164 per yard of double 
rows: by this, each grain drilled has a ſpace of 1243 
ſquare inches. In the proapcasT a great deal of 
the ſeed is loſt by the means above mentioned, and 
deſtroyed for want of nouriſhment by the weeds, as 
well as by the plants that do not come to perfection, 
robbing thoſe that grow, of a great deal of nouriſh- 
ment. From this cauſe we ſee fo ſmall crops from ſo 
great a quantity of ſeed, and ſo many ſmall ears, many 
of them having only five or ſix ſmall grains per ear. 
The BROADCAST, if ſown with 2+ buſhels, by the table, 
each grain has only a ſpace of 37s ſquare inches. In 
the DRILLED, the ſeed is placed more regular, planted 
at the proper depth, properly covered, and has more 
ſpace to draw nouriſhment from; and therefore it 
may be expected that moſt of the ſeed will be pro- 
ductive; and we ſee that it does produce much lar- 
ger ears. Beſides, plants that have more ſpace and 
nouriſhment, produce more tillars, ſome having no 
leſs than 50 ears after 1 grain; and as the ears are at 
leaſt 7 times larger, this would make an equal pro- 
duce from the third part of the number of ears. 
He ſays, as to the depth, we may plant from half 


an 
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an wad to three inches deep, Mr. Clarke in his 
Theory and Practice of Agriculture, ſtates experi- 
ments which he made: he planted grain of different 
kinds, and different depths from 1 inch to 8, and he 
concludes from his experiments, that from 2 inches 
to 5 is the propereſt depth. 

He gives reaſons for that being the proper depth, 
to which I refer the reader, who wiſhes information 
of the theory. He alſo ſhews the good effect of rol- 
ling ears in the ſpring, as it tends to promote the til- 
luring and earthing up the plants, which has the ſame 
effect, as both give the plants more earth, which pro- 


motes the knots, or crown roots, and increaſes the 


tillars. 


Another experiment was to try the effect of thick 


ſowing where the ſoil was deeper: two boxes, each 
12 inches ſquare, and 10 deep, were filled with rich 
| foil. In one box, 144 ſeeds of wheat were planted; in 
the other 36. The box which had 144 ſeeds produced 
near half a pound, and the box with 35 near three 
quarters of a pound. 

Mr. Millar finds fault with lowing too thick, and 
ſays, © It farmers will but examine a field of corn 
ſown in the common way, they will find but a few 


roots, which have more than two or three ſtalks, un- 


leſs by chance, where there may be fome few roots 
that have room to ſpread, upon which there may be 
6 or 8 {talks or more; but in a field of wheat that had 
not more than one buſhel per acre, fo that the roots 
had room to ſpread, I have obſerved that the roots 
produced from 6 to 12 and 14 ſtalks, which were 
ſtrong, and had long well-nouriſhed ears; and the 
produce was much greater than in any of theſe fields 
in the neighbourhood, winch were ſown with the com- 
mon allowances: and if the land is good, and the 
roots ſtand at a proper diſtance from each other, there 
will be few roots that will not produce as many ſtalks 
AST mentioned, and the cars will be better nouriſhed.” 
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Mr. Millar alſo S thin ſowing, and ſays, 
If the land is not covered with blades of corn by 
ſpring, the farmers think they ſhall have no crop; 
whereas if they would have patience to wait till the 
roots put out the ſtems, they would ſoon be con- 
vinced of the contrary, eſpecially if they could be pre- 
vailed upon to draw a weighty roller over the wheat 
in March, which will cauſe it to ſpread; and by ſet- 
tling the looſe ground to the roots, the drying winds 
will be prevented from penetrating to their fibres, 
and fo they would produce more ſtalks. He recom- 
mends, in imitation of the practice of the kitchen 
gardeners, to cut up the roots of corn, where too 
cloſe. What I mention is not from theory, blit ex- 
periments which have been repeated with great care, 
and where it was practiſed, the produce of twenty 
roods of ground was much greater both in weight 
and meaſure than that of the ſame quantity of ground 
in the beſt part of the field, where this was not prac- 
tiſed; and the ſtalks ſtood upright, when a great part 
of the corn in the ſame field was lodged.” 

He likewiſe recommends drilling 3 and ſowing 
it thin. He ſtates the common allowance of ſeed to 
be four buſhels to an acre. 

If they (the farmers) could be prevailed upon to 
alter be practices, they would ſoon find their ac- 
count in it; for if a third of that quantity is ſown, 
there will be a much greater produce, and the corn 
will be much leſs liable to lodge, as I have many 
times experienced. For when corn or any other ve- 
etable ſtands very cloſe, the ſtalks are drawn up 
weak, and fo are incapable of reſiſting the force of 
the winds, or bearing up againſt the rains. I have 
frequently obſerved that in fields, where there has 
been a-foot-path through the middle, the corn that 
has ſtood thin on each tide of the path hath ſtood up- 
right, when all the reſt on both ſides had been laid 
Hat on the ground; and whoever well obſerves thoſe 
roots 


" 
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roots of corn near the paths, will find them fuller, or 
branch to more than four times the quantity of the 


other parts of the field. I have ſeen experiments 


made by ſowing barley in rows, acroſs divers parts of 
the ſame field, and the grain ſown thin, ſo that the 
roots ſtood 3 or 4 inches aſunder in the rows, and 
the rows at a foot diſtance. The intermediate ſpaces 


of the ſame field, were at the ſame time ſown broad- 
caſt in the uſual way. The ſucceſs was this; the 


roots which ſtood thin in the rows tillured out from 


10 to 12, to upwards of 30 ſtalks in each root; the 
ſtalks were ſtronger and the ears longer, and the grain 


larger than any ſown in the common way; and when 


thoſe ſpots ſown in the common way have been lodged, 


thoſe parts ſown thin have ſupported the upright poſi- 
tion againſt the wind and rain, though the rows have 
been made not only lengthways, but croſs the lands 
in ſeveral poſitions, ſo that there could be no altera- 


tion in regard to the goodnels of the land, or fituation 


of the crop. 
Hence, where ſuch experiments have beck fre- 


quently made, and always attended with a like ſuc- 
ceſs, there can be no room to doubt, which of the 


two methods is moſt eligible; ſince, if the crops were 
only ſuppoſed to be equal in both, the ſaving two 


thirds of the corn is a very great advantage. For if it 


is ſown in drills, one eighth part of the ſeed uſually 
ſown will be ſufficient for an acre of land, and the 
produce will be greater; for all ſorts of corn are na- 


turally inclined to ſend out ſeveral {talks from the 


roots, which they rarely fail to do, where the roots 
are at a proper diſtance, and have room; I have 
counted 86 ſtalks upon one root of barley, which 
were ſtrong, and produced long ears, and the grain 
better filled than any I ever ſaw grow in the common 
way; and the land upon which this grew was not 
rich. I have made many experiments for ſeveral 
years In the poorelt lands, and have always found, 

that 
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that crops, which are ſown, or planted at a $ Frestei 
diſtance than uſual, have ſucceeded beſt upon ſuch 
lands. Many think unleſs there is a great deal of 
ſeed ſown in poor land, their crop will not be worth 
ſtanding, which is one of the greateſt fallacies that 
can be imagined, for to ſuppoſe that the poor land 
can nouriſh more than twice the number of roots in 
the ſame ſpace that rich land can, is ſuch an abſurdity 
as one could hardly ſuppoſe any perſon of common 
underſtanding to be guilty of.“ 

One great reaſon for the farmers ſowing ſo inch 
ſeed is to deſtroy or keep down the weeds, as the 
crop being thick prevents them carrying ſeed, which 
would greatly hurt the ſucceeding crops by their 
mukiplying, were they to produce ſeed, and ney 
think that this additional quantity of ſced is only 
much loſt, and does not exhauſt the ground more 
than the weeds would have done; but this additional 
quantity of ſeed exhauſts the ground, and thoſe ſmall 
ears and weak ſtems that do not come to perfection 
deprive thoſe that do grow, of ſo much nouriſhment, 
and thereby leſſen the crop. They prevent a free 
circulation of air, and intercept the deus in their paſ- 
ſage to the roots, ſo that inſtead of being abſorbed by 
the fine earth, refreſhing and enriching the crop, they 
are exhaled by the fun. 

Experience has ſhewn that good crops of wheat 
may be produced by the drill huſbandry from land 
which at preſent is not thought fit for it. One great 
advantage to the public, were this mode of huſbandry | 
more general, would be, that it would furniſh em- 
ployment to the induſtrious poor, men, women and 
children, who might be employed in weeding and hoe- 
ing, who can do nothing elſe at a diſtance from ma- 
nufacturing towns. Such of them as, are willing to 
work deſerve the attention of the public, eſpeciall 
when they can be uſefully employed. Their labour 
becomes an addition to the public ſtock, and their 


induſtry 7 


DRILLING. WY 


induſtry, a ſource of profit to their employers, in- 
ſtead of loading them with a tax. As for thoſe 
whom vice and idleneſs render a burthen to the pariſh, 
they deſerve puniſhment in place of maintenance. 

It is objected that this huſbandry cannot come into gene- 
ral practice for want of hands to hoe great quantities of 
land. This was an objection againſt the culture of 


turnips, when firſt introduced. In many places, no 


doubt, were it introduced all at once to a great ex- 
tent, there might be ſome difficulty in finding hands 
at firſt, But one inſtance J have ſeen, where turnips 
were firſt introduced. The proprietor could get little 
more than 10 or 12 acres hoed, and that too by pro- 
curing the aſliſtance of gardeners from his neighbours. 
But in a few years, within fix miles of his farm, there 
were at leaſt 500 cattle fed upon turnips, all well horſe 
and hand hoed. Some farmers fed 100, and found 
no difficulty or want of hoers, as old men, women, 
boys and girls were all employed. 


By this mode of huſbandry, there is not only greater 


crops with a great ſaving of ſeed, but the quality of 
the grain is much improved. 
Mr. Tull mentions, “ that ſome cone wheat was 
taken out of the ſame heap, and ſome of it planted, 
and ſome ſown broadcaſt all at the ſame time, on 
land of the ſame fort. The wheat that was ſown pro- 
duced grain, that was ſo ſmall, and that which was 
drilled, ſo very large, that no farmer would believe 
it to be the ſame wheat, except thoſe who knew it, 
which were many. One grain of the drilled weighed 
two of the ſown, and there was twice the weight of 
chaff in an equal weight of the ſown.” = 
The practice of drilling has been uſed in Kent, in 
what is called the round tilth, by drilling beans and 
ſowing wheat and barley broadcaſt, and many drill 
all other grain. In the Annals of Agriculture, Vol. II. 
in the author's tour in Kent and Eſſex, he maintains, 
that ſowing beans in rows, was in uſe there above one 
hundred 
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hundred years ago. He ſays all the beſt farmers put 


in their wheat and ſpring corn alſo in the furrowing 


way. By ſtriking the land into furrows by a plough 
at 11 or 12 inches, the wheat ariſes to 5 quarters, but 
4 are reckoned a good crop. It alſo is ſhewn that the 


| beſt farmers approved of the drill huſbandry, and 


practiſed it. The round tilth of Kent ſhews the great 
benefit of drilling, or furrowing and hoeing, as by the 
aſſiſtance of that, they have great crops of broadcaſt 
wheat, barley, and drilled hoe beans, which are horſe- 
hoed in the 9 inch partitions, with ſchims for that 
breadth, and well hand-hoed in the rows. 

In the 4th vol. of the Annals are ſeveral letters from 
very intelligent practical farmers. Mr, Hall, who 
Py the drill huſbandry, ſays, © I make no fal- 
ow, and yet my land 1s very clean, the firſt, ſecond, 
fourth and fifth crops being always furrowed and well 
ſchimed, peas ſhould be hoed twice and ſchimed four 
times. He adds, the plough uſed for wheat, barley, 


and oats, (one plough anſwers the purpoſe for theſe 


ſeveral ſorts,) makes two furrows at a time; the bar- 
ley I generally drill, not ſow: For peas the plough 
makes only.one furrow at a time, and drills the peas. 


I reprobate the method of my neighbours in ſowing 


their lands conſtantly with wheat, barley and beans— 
If they will continue their old plan, it would be better 
to furrow their wheat and barley that they might hoe 
it. But it is ſuppoſed by many, that furrowed crops 
will not be ſo great, as if ſown broadcaſt,—I am of a 
different opinion, and have grown the greateſt crops 
of corn when furrowed.“ ins | 

In the 5th vol. of the Annals, p. 446, where he 
mentions his method of drilling, he ſays, If wheat 
is drilled in the ſame direction as the furrows, it is 
impoſſible to perform the work with a ſingle drill 


plough (here generally uſed for wheat and barley), I 


conceive the work cannot be done on highly arched 
ridges with the furrow.” This ſhews the practice of 
fm drilling 
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drilling by ſome of the beſt farmers; and that no pre- 
judice ought to be entertained againſt it from an idea 


of its novelty. 


INTERVALS. 
H ſhewn the advantages of drilling over 
the common mode of broadcaſt ſowing ; we 
come next to inquire what extent of intervals ought to 
be left between the rows of a drilled crop. 
When Mr. Tull began his horſe-hoeing ſcheme; 
he drilled 3 and 4 rows upon ridges of 6 feet. After 
ſome years experience, he made his ridges only 4 feet 
8 inches, and drilled only 2 rows on each. I have 
now,” he adds, © entirely left off the middle row for 
wheat, and keep only to the double row, which I find 
to be much preferable. The cleaning from weeds is 
leſs difficult, than when there are three rows. The 
hand-hoe cannot give near ſo much nouriſhment in 
two ſeven inch partitions. There is leſs earth to be 
pulverized by the plough, than in a ridge that hath 
one ten inch partition.” _ | 
The ridges muſt be twice as deep in the middle for 
treble rows, as for double, and as ridges may be 
made lower, that have only one ten inch partition, 
fo the intervals may be narrower. 
The reafon for adding-a middle row was, as an 
ally to the exuberance of the other two, when they 


were of the lammas ſort : when gentlemen faw the 


middle rows upon low ridges ſo much inferior to the 
Z outſide 
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outſide rows; they were convinced of the effects of 
deep hoeing, as there was no reaſon for this, except 
the outſide rows ſtanding near to the pulverized in- 
tervals : when on high ridges, the middle row was 
nearly, or quite as good as one of the outſide rows. 
I ſuſpected, that the latter were diminiſhed by the 
middle row, as much as the produce amounted to ; 
and this I found actually to be the caſe ; for 4 rows of 
oats without a middle row produced ſomewhat more 
than the ſame number that has a middle row ; 2 of 
which treble rows were taken on one ſide, and 2 on 
the other fide of the double rows, purpoſely to make 
an unexceptionable trial; and this as far as 1 can 
judge is the ſame in wheat. 

„ have left off making low 6 foot ridges on ac- 
count of treble rows, which together with 6 foot 
ridges, I have now left off for wheat. 

I now chooſe to have 14 ridges on an acre, and 
one only partition of 10 inches on each of them; this 
I find anſwers the end propoſed ; if the partitions are 

narrower there is not fufficient room in them for the 
hand-hoe to do its work effectually; if wider, too 
much earth will loſe the benefit of the hoe-plough. 75 

Mr. Tull ſays, the diſtance of the rows is one of 
the moſt material points, wherein we ſhall find many 
apparent objections againſt the truth: which though 
full experience be the molt infallible proof of it; yet 
the world is by falſe notions prejudiced againſt wide 
ſpaces between rows, that unleſs theſe. common, (and 
I wiſh I could ſay only vulgar) objections be firſt an- 
iwered ;' perhaps nobody will venture ſo far out of 
the common road as is neceſſary to gain the experi- 
ence.” 

He adds, The objections moſt likely to prepoſſeſs 
people's minds, and prevent their making trial of this 
huſbandry, are theſe. 

„ Firſt, they will be apt to think, that theſe wide 
uaked er. uot being covered by the plants will not be ſuf- 
ficteut 
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ficient to make a good crop. We muſt conſider, that 
though corn ſtanding irregularly may ſeem to cover 
the ground better than when ſtanding in regular 
rows ; this appearance is a mere deception, for ſtalks 
are never ſo thick on any part of the ground, as 
when many come out of one plant, or as when they 
ſtand in rows; and a hoed plant of corn will have 20 


or 3o ſtalks in the ſame quantity of ground, en : 


an unhoed one being equally ſingle, will have onl 


or 3 ſtalks. The tellured and hoed ſtalks, if — — 


were planted all over the ground, it might ſeem well 
covered and perhaps thicker than the ſown crop com- 
monly is, ſo that thoſe hoed rows ſeem to contain a 
leſs crop they may contain in reality a greater crop 
than the ſown.” 
The next objection is, That the ſpace or interval not 
being planted, much of the benefit of the ground is loft, and 
that the crop of courſe muſt be leſs than if it was en 
all over. 

In anſwer he e, It might be ſo, if not horſe- 


hoed, the roots run through the intervals, and hav- 


ing more nouriſhment make a greater crop. 


« Ina large field of wheat, it was proved, that 


the wide-hoed intervals brought the beſt crops of all. 

Dung without hoeing, did not equa! hoeing without 
dung, and what was moſt remarkable among 12 dif- 
| ferences of wide and narrower ſpaces more and leſs 
hoed, dunged and undunged, the hand-ſowed was 
conſiderably the worſt of all; through all the winter and 
beginning of ſpring it made infinitely the moſt promiſing 
appearance, but at harveſt it yielded only about one- 
fifth part of wheat to that which was moſt hoed. 

There was ſome of the moſt hoed, which yielded 18 
ounces of clean wheat per yard in length of a double 


row. The intervals being 36 inches, and the par- 


tition 6, 
ce One like yard of a hoed row of wheat in an un- 


dunged field, produced 400 ears of lammas wheat. 
12 &« A third 
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& A thirdobjefion of a ſimilar nature to that of the te 
former, is, that ſo ſmall a part of the ground as that 
ĩobereon the rews fand, cannot contain plants or ftalks 
ſufficient for a full crop. —But, ſince plants thrive, and 
make their produce in proportion to the nouriſhment 
they have within the ground, not to the room they 
have to ſtand upon it—one very narrow row may 
contain more plants than a wide interval can nourith, 
and bring to their full perfection, and it is impoſſible a 
crop ſhould be loſt for want of room to ſtand above 
the ground, though it were leſs than the 10th part of 
the ſurface.“ 

Mr. Tull again ſays, © I have particularly obſerved, 
that the more ſucceſſive crops are planted in wide intervals, 
and often hoed, the better the crop is ſuſtained, the laſt crop 
zs ſtill the beft, without dung or changing the plant. This 
is viſible in parts of the ſame field, where ſome part 
having a firſt, ſome a ſecond, the reſt a third crop, 
growing all at the ſame time, which ſeems to prove, 
that as the earth 1s made by this operation to diſpenſe 
or diſtribute her wealth to plants in proportion to the 
increaſe of her inner ſuperficies, ſo the atmoſphere, 
by the riches of rain and dews does annually reimburſe 
her. But if the ſuperficies be not increaſed to a com- 
petent degree by frequent repetitions of hoeing, this 
advantage is loſt, and without often repeated manur- 
ing every year grows worſe, 2 

“And it has been made evident by trials, which 
admit of no diſpute, that Hoeing without dung or fal- 
lotꝛo, can make ſuch plants as ſtand in wide intervals 
more vigorous in the ſame ground than common 
dunging and fallow can do without Hoeing. We 
augment our wheat crops not in number of plants, 
but in ſtalks, ears and grains. 
elſt, by encreaſing the number of ſtalks from 1, 2, 
or 3, to 20, or 30 in ordinary field land.“ 

ad, We augment our crops by bringing up all 
the ſtalks into ears ; for if it be diligently obſerved, 

| | we 
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we ſhall find not half the ſtalks of ſown wheat come 
into ear.— 3d. And by augmenting the ear to a much 
reater ſize. 

4th. By cauſing them to have large and plump 
grains. 'Thus by increaſing the number of ſtalks, 
bringing more up into cars, making the ears large and 
the grain plump, the hoeing method makes a greater 
crop, than the ſowing method can. 

Theſe advantages will be loſt to thoſe drillers who 


do not overcome the unreaſonable prejudices of the 


inexperienced concerning the width of the intervals. 
In wide intervals we can raiſe a good crop with leſs 


labour, leſs ſeed, no dung, or fallow; but not with- 


out a competent quantity of earth, which 1 is the leaſt 


expence of any thing given to corn. 


Though too great a number of plants be upon many 


accounts injurious to the crop, yet it is beſt to have a 


competent number which need not be exact; but we 
may expect good crops from forty or fifty plants i in a 
yard of treble rows if well managed. 

In oppoſition to the idea that the roots of wheat ex- 


tend but a ſmall diſtance, and that the wide intervals are 
bet; it has been ſhewn formerly, that where plants 


have ſpace, they tiller and produce many ſtalks, and 
that two rows have yielded eighteen ounces. 

Mr. Tull mentions an inſtance to ſhew that roots 
extend through fix feet ridges. / 

«© When the ſouth end of ſome of the ridges, and 
the north end of others had their partitions hand- 
hoed and cleaned in fpring, the oppoſite ends remain- 
ing full of weeds, the next year, the whole field 
being drilled again, exactly in the middle of the laſt 
intervals, ſhewed clearly how far each ridge had the 
partitions cleaned. The crop of the former was twice 


as good as the latter, although both were cleaned of 


weeds next ſpring,” 
This crop ſtanding upon that part of the 3 
which was the fartheſt from the rows of the preceding 


crop, 
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crop, proves, that both the roots of wheat and weeds 
did enter the carth of the former intervals, 

It was obſerved, that where the partition of two of 
the ſix feet ridges had been cleaned of weeds the pre- 
ceding year, and thoſe adjoining not cleaned; the 
rows that were planted in the middle of the intervals, 
between thoſe, were perceptibly better than either of 
the two rows planted in the intervals on each ſide. 
The reaſon of this muſt be, that the middle of the in- 
terval of the two cleaned ridges was fed on by the 
wheat only, and by no weeds : but the other two in- 
tervals were fed on by the wheat on one ſide, and 
weeds on the other fide of each. 

Mr. Tull ſays, © By an experiment of turnips it ap- 
pears, that the roots n:uft have extended three feet, as a 
field drilled with turnips at one fide and the two ends 
as well as the ridges, were not hoed, or ploughed. The 
other ſide of the land was ploughed and hoed. The 
three rows of turnips, next to this ploughed ground, 
was much larger, and more flouriſhing in colour; even 
the turnips in the rows, which ſtood fartheſt from the 
new ploughed land, received ſo much benefit from it 
as to grow twice as big as any of the more diſtant 
rows. The row one foot nearer the new ploughed 
land, was twice- as large as that farther off, and the 
row next the ploughed land ſtill larger. 5 

In the middle of this piece, next to the ploughed 
land, was a piece of unhoed ground, by a bend or 
turn of this ridge, (the drilled turnips being in ſtraight 
lines of about two perches in length, and about two 
or three feet broad, lying between theſe two lands, 
which had not been ploughed that year) it was re- 
markable, that during the length of this interjacent 
hard ground, the rows of turnips were as ſmall and 
yellow as in the land. i 

The turnips in the rows about three feet diſtant 
from the ploughed land, receiving a double increaſe, 
proves that they had as much nouriſhment from the 

ploughed 
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ploughed land, as from the land on which they ſtood. 


They muſt have extended at leaſt one yard, elſe they 
could not have reached the ploughed land, fo as to 
give each turnip as much inereaſe, as all the roots had 
done in their own land. | | 
Mr. Millar ſays © he has traced roots upwards of 
three feet, and mentions an experiment, ſhewing that 
drilled wheat produced from 20 to 3o ſtalks, and 
that of the common huſbandry only two or three. : 
Mr. Randall, in ſpeaking of Mr. TulPs experi- 
ments and practice ſays, © The ground ought to be 
extremely well fallowed, and the weeds deſtroyed, 
before any ſhould attempt to imitate Mr. TulPs me- 
thod of huſbandry. If he follows his directions, the 
poor thin ſoils will be of great conſequence ever after- 
wards. It will undoubtedly produce more after it 
has been two or three years in this courſe without 
dung, than ever will be effected by the uſual form of 
huſbandry. Mr. Tull, as far as he thought proper to 
give his thoughts on vegetation, has demonſtrated 


that he was a gentleman of great {kill and penetration, 


and all variations from his method of improving the 
intervals, when the corn is drilled, are departing 
from that bias. I have tried his method often enough ta 
convince myſelf of the great utility of it. I ſhould have 
continued Mr. Tull's method of growing wheat, had 
had I not been tired out by ſervants, &c. This in- 
duced me to think of ſome other method to prevent 
theſe difficulties.” 

In mentioning the intervals he ſays, © Here the 
ploughman has ſufficient room every year to obtain 
two. ex:ellent ends: firſt continuing the ground in a 
ſtate of fineneſs, and that to.a good depth; and there- 
buy the benevolent atmoſphere fupplies the external 
and internal pores of the poor foil with nutritive prin- 
ciples. The ground being thus always replete with 
proper nouriſhment, and kept intirely free from weeds 
in all reſpects, ſuperlatively prepared to promote the 


ſtrength 
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ſtrength and vigour of wheat : ſecondly, while this 


end is obtaining, or the buſineſs of vegetation going 


forwards, the ploughman is preparing his fallow for 
the next ſeaſon.” | 

Wheat ſtanding in rows eighteen inches aſunder 
throughout the ground, and weeding theſe ſpaces by 
a ſingle horſe-hoeing, is undoubtedly doing ſervice to 


the crop; but yet it is greatly ſhort of the perfection 


attainable by Mr. Tull's Method, as it is not rea- 
ſonable to expect the ground ſo well prepared (by 
this ſingle horſe-hoeing, or going an inch deep) for a 


crop of wheat another year; yet this may be a very 


good method for thoſe who have not faith enough to 
think Mr. Tull's two rows on fix feet of ground, will 
produce upon an average, a crop of eighteen buſhels 
of wheat without dung, or throw the land up every 
fourth year for a fallow. : 

We had a mind to be ſatisfied of this, even from 
various diſtances of the rows, planting ſome at two 
and a half, and others at three feet. The conſequen- 
ces of which were, that the ground was improved, but 
not the crops; from which we inferred, that next to 
Mr. Tull's ſyſtem of intervals, and partitions of fix feet, 
the only choice is the rows at eighteen inches afun- 
der through the ground. Thoſe who have got into 
Mr. Tull's method of cropping their poor thin ſoils, 
and thoſe who can contrive a device to effect the ſame, 
Lam ſure will not have any reaſon to repent, but the 
contrary.” - | i | 
In treating of loams, and light deep ground, he 
ſays, As by Mr. Tull's own farm, twenty-four 
buſhels upon a medium may be obtained ; it is found 
by experiment, a- good crop may be obtained by 
drilling rows about eighteen inches, if the ground 1s 


in good heart twenty-four buſhels of wheat may be 


expected upon a medium. Tt is a more eligible me- 
thod than the common practice of raiſing crops of 


beſides dung and the damage of weeds. 

The reader may expect to have a reaſon afligned 
for Mr. TulPs own method producing as good a crop 
upon a medium, as that from rows at eighteen inches, 
eſpecially as there is double the quantity of ſeed and 
ground in the one caſe there is in the other. They 
are both fact, whether we can aſſign a reaſon or not. 
believe the only reaſon is the different degrees of 
looſeneſs of the loam in both caſes; and the Alm 
of Mr. TulPs horſe-hoe, and thatdrawn by one horſe. 
It muſt be owned, though the latter keeps the weeds' 


from damaging the corn on the ground, and growing 


up with it, yet I have often obſerved this method of 
horſe-hoeing between rows of eighteen inches, is un- 
doing what was done before: for by the horſes and 


ſervants going three or four times in the ſeaſon be- 


tween the rows, they preſs the loam together, and 
by that means it grows too hard beneath, for the 


long fibres of the roots to penetrate, notwithſtand- ä 
ing it looks looſe and fine, as far as the ſhares of 


the ſingle horſe-hoe reaches. But by Mr. Tull's 
method of horſe-hoeing, this damage to the ground 
is not to be expected, as every operation takes off the 
tread of the horſe's feet.“ 

Drilling barley by the new huſbandry, ir in rows at 


eighteen inches, is preferable to the common huſ- 


bandry, and has all the ſuperior advantages in the 
ſame maner as the wheat, if the loam is in good 
heart, and fine, and clear of weeds, the barley will 
meet, and every way ſatisfy the reaſonable expecta- 
tion of any gentleman, when compared with the com- 
mon crops upon a medium, provided there be care 

taken to prepare the ſoil. 
ce From what has been ſaid, we infer, that where 
the ſoil is poor, and ſhallow, and ſtony, the drill huſ- 
bandry is inferior to the common practice. Where 
the can is poor, light and 3 the drill a 
* 
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G INTERVALS. 


dry of cropping the ground ſucceſſively with wheat, 
till the return of the fallow ſeaſon every fourth year, 
is ſuperior to the old huſbandry.” 

It appears alſo, that the roots cannot penetrate and 
extend their fibres to receive nouriſhment, unleſs the 
ground is opened and pulverized by tillage and hoeing, 
or manure; and where they have more ſpace to ex- 
tend their fibres, they extend above three feet, and 
produce larger ears, and a much greater crop. It is 
certain plants grow according to the nouriſhment and 
vegetable food they receive by extending their roots, 
or collect from dung or manure, and not according 
to the ground they ſtand on; therefore a ſingle or 
double row may contain as many plants as the whole 
ſpace of the interval could nouriſh ; and if they were 
ſcattered all over the ground, or planted irregularly, 
ſo they would have much leſs nouriſhment, becauſe 
when drilled in rows, the earth is deep horſe-hoed, 
and every horſe-hoeing gives a freſh ſupply of nou- 
riſhment to the plants, which they could not have, 
were they planted irregularly over the ground, 

A ſtatute acre is 220 yards in length. and 22 in 
breadth, or 66 feet. If the rent of the acre is 168. 6d. 
this would make the rent of every foot in breadth 3d. 
If the ridges were 3 feet 6 inches, this would make 
19 ridges, in breadth, and the rent of each would 
be 104d. 

If 1 foot was added to each in breadth to make 
them 4 feet 6 inches, this would reduce the number 
of ridges to nearly 15, and the rent would be 3d. of 
addition to each, which would make them 18. 12d. 
per ridge, or nearly 38. 9d. to the 15. | 73 

This a farmer ſhould not grudge, as thereby, and 
by the hoeing, the expence of dung is ſaved, which 
is at leaſt as many pounds, and beſides it is ſhewn 
the ſpace is not loſt, | 
And allo this enlarging the breadth of the ridges 
19-2 ſaving of expence, as by reducing the ridges 
from 
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from 19 to 15 makes 4 ridges fewer, which is a 
ſaving of hoeing theſe 5 times or 20 hockigs, 
which is more than hoeing an acre once, which in the 
expences is ſtated 1 ſhilling. Alſo in hoeing the par- 
titions, twice this is a ſaving of 8, or nearly one half. 

If the price of hoeing the partitions of an acre be 
ſtated at 2 ſhillings, this is a ſaving of 1 ſhilling, be- 
ſides the hand-hoeing of 8 double rows. 


The additional earth added to the ridges is ſtated at 


38. 9d. and the ſaving 2 ſhillings. The difference is 
only 1 ſhilling and 9g pence, to fave the expence of 
manure, This aſſiſtance is at hand. 

A farmer, if his land require 20 cart load of ma- 
nure, (of which he has plenty at his command, ) and 
ſhould not lay it on, becauſe the driving would coſt 
five ſhillings, would be thought ridiculous. Neither 
ſhould the drilling farmer grudge this expence for 
earth. The repeated hoeing, at the ſame time that it 
_ deſtroys weeds, applies this manure to the rows, and 
as has been ſhewn, the encreaſe is much greater when 
the plants have a reaſonable ſpace to extend their 
roots. Their encreaſe would much more than repay 
the number of rows diminiſned by the encreaſe of the 


crop, with wide intervals, preparing the intervals bet- 
ter for the next crop. 


As the proportion of the earth horſe-hoed is greater 


in a ridge of 4 feet 6, than in that of 3 feet 6, and 
much better pulverized and expoſed ; as in the ridge 
3 feet 6, the partition of 10 inches, and 2 inches on 
the outſide of each row, takes up 14, and 28 remains 
for the intervals, and the intervals of the ridge 4 teet 6, 
is 40 inches. The firſt is double the ſpace of the 


partitions, and the other is nearly three times the 


ſpace of the partitions. 

On this ſubject J ſhall mention what a very intelli- 
gent author (Mr. Forbes), an extenſive practiſer of 
this huſbandry, ſays on the drill huſbandry. After 
deſcribing the manner of ploughing and hoeing, 
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he goes on thus. By theſe operations the land 
is kept clear, open, and in a high ſtate of pulve- 
rization all the time it is growing, which fo en- 
courages the plants to ſpread their roots to form 
new ones, and furniſhes them with abundance of 
nouriſhment, that they tiller, or' branch greatly, 
and produce large ears, and are fuller of grain than 
wheat ſown broadcaſt with three times the quantity 
of ſeed. 1 

It may appear extraordinary to many, that good 
crops of wheat can be raifed upon ordinary land by 
ſo ſmall a quantity of tillage, and that ſucceſſive 
crops can be raiſed without dung; ſeveral circum- 
ſtances concur to produce this. The drilled crop 
while young, requires only a ſmall ſhare of nouriſh- 
ment. It ſubſiſts upon the vegetable food remaining 
in the foil, with what it receives at the firſt hoeing 
aſter harveſt. This opens a furrow cloſe to the rows, 
whereby they are kept dry in winter, which is of 
conſequence to the wheat. Turning a furrow from 
the rows expoſes a large new ſurface to the influence 
of the atmoſphere, the land receives a new ſtock of 
vegetable food. This is an important circumſtance, 
and peculiar to the new huſbandry, Land at reſt is 
made fertile by expoſure to the atmoſphere, and land 
that is turned up by the plough being open, and in 
tilth, is much more eaſily penetrated by the atmof- 
phere than hard ſtale land at reſt, and is quickly im- 
pregnated with vegetable aliment. In winter, by the 
ſnow, rain and froſt, and in ſummer by the ſun and 
dews, which in hot weather fall plentifully in the 
night, and are imbibed by the fine ſpungy ſoil, as 
deep as the plough goes, and which is deeper than 
the ſun exhales it in the day. Certain it is that the 
earth by expoſure is greatly enriched, to ſuch a de- 
gree as to give ſufficient nouriſhment to the wheat for 
the repeated annual crops, if it haye no other nouriſh- 


ment.“ 
5 Theſe 
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Theſe facts and obſervations are ſufficient to prove 
the ſuperiority of wide intervals in the drill huſbandry, 
and ſerve alſo to explain the cauſes, whence that ſupe- 
riority proceeds. Should any doubt ſtill remain, it 
will, we truſt, be effectually removed by the experi- 
ments collected under the head of Compariſons. 

Mr. Tull has demonſtrated, that the roots of wheat 
extend a great way, by the inſtances mentioned of 
hoeing turnips near to barley, and that of hoeing the 
ends of ſome ridges, and leaving others unhoed, (men- 
tioned page 63.) 

And Mr. Millar, author of the Condens s Dictio- 


nary, ſays, he has traced the roots of wheat above 3 


feet, and mentions two inſtances of wide ſpaces. 

Mr. Tull, as formerly ſtated, mentions inſtances 
of horſe-hoed wheat producing 18 ounces per yard 
of double rows, and of a yard of rows producing 490 
ears per yard. 

And an inſtance is alſo ſtated, ſhewing that wide 
intervals horſe-hoed, produce more ounces per yard, 


than equi-diſtant at 9 inches, although it is ſo great 


a crop as Mr, Boot mentions of 530 buſhels per acre. 
The experience and practice of gardeners for ma- 
ny miles around London, who cultivate peas and all 
garden things for the London market, who allow 
ſpaces, and trench or dig the intervals, or plough 
deep. All theſe are clear proof of the effects of al- 
lowing ſpace, and that the roots extend a conſidera- 


ble length, and produce in proportion to the ace 


allowed, as is found by experience. 

From the roots the plants extending their fibres, 
receive their nouriſhment ; and alſo from the influ- 
ence of the wenden upon the plants themſelves 
and leaves. 

Mere it not ſo, the nine- inch rows would produce 
as many ounces per yard as the wide ſpaces, which is 
afterwards ſhewn they do not, 4 | 
| When 
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When plants have ſpace, the ſtems branch and 
have more leaves and larger, and imbibe more from 
the atmoſpheric dews, rain, &c. which contribute 
greatly to the nouriſhment of all plants, which is quite 
otherwiſe where the plants are confined and have 
little ſpace in which caſe there are few ſtems or tillers, 
and few leaves or ſmall ears. 

This planters and gardeners find who. ſtudy nature. 
But i it is leſs attended to by farmers, and is moſt ob- 
ſervable in that deſtructive method of allowing trees 
in hedge rows, to be PEER and every branch cut 
off like a may- pole. 

Let one tree or plant of any kind have all its 
branches and leaves cut off in that manner; or even 
the leaves only, and another not ſo; the one ſo 
robbed will be much leſs thriving than the other, and 
if a tree is thus to be cropt for years, the great differ- 
ence will be viſible by there being leſs and ſmaller 
timber in it than in the other, and in fruit trees leſs 
fruit. It is the ſame with grain, though it is not ſo 
ſtrong a plant; by depriving it of what is neceſſary 
for its nouriſhment, you ſtint its growth and vigour. 
Had thoſe plants been deprived of what was neceflary 
to them by not allowing ſpace to'the roots, and had 
they been planted fo thick as to exclude the air and 
atmoſphere in a great meaſure, they would be in a 
poor condition. This farmers ſee where grain is ſown 
very thick, but do not attend to the cauſe. : 

Had thoſe roots and leaves been of no uſe (as many 
by their management appear to think,) they would 
certainly not have been originally formed by the wiſe 
Creator. 

Although man is allowed to aſſiſt nature, and or- 
aained to labour for his food ; to counteract nature, 
ſhews equal ignorance and preſumption. 

The great object is to know the proper ſpace ne- 
—_y to the plants, and how to produce the greateſt 

W crop 
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crop on that ſpace without exhauſting the wand ſo as 
to prevent it continuing to carry ſucceſhve crops, and 
to give the land a proper number of hoeings. 


HK 


PLOUGHING AND HOEING UPON RIDGES. 


M TULL directs drilling upon ridges in pre- 
| ference to drilling upon flat land ; he fays, 
© The heights of the ridges I cannot determine, as 
different ſoils may require different heights of ridges, 
according to the depth, richneſs and pulverization of 
the mould. I find by meaſuring my wheat ridges in 
the ſpring, that none of them are quite a foot high, 
and ſome of them only 6 inches, but they were cer- 
tainly higher at firſt. As wheat always covets to lie dr 
in winter: ſo there is no other way to keep it ſo dry 
as by theſe ridges; for when they are after the firſt 
hoeing about 18 inches* broad, with a ditch on 
each fide, almoſt a foot deep, the rain water runs off 


as ſoon as it falls. The wide interval which is hoed 


between the ridges the firſt time, with two furrows, 
muſt have four furrows to hoe it on the level; or elſe 
the furrows that are turned from the row would riſe 
up, and a great part of it fall over and bury the row; 


* This was when he drilled 3 rows, but by his laſt method he 
drilled only two at 10 inches, by which the partitions were only 
14 inches. 
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but when turned from a ridge, it will all fall down to 
the right hand. | er 

Mr. Tull further adds, „I have for theſe ſeveral. 
years left off drilling on the level, and do adviſe againſt 

it, becauſe although the mould ſhould not be wanting 
for the partitions in deep rich land, yet it is more 
difficult to hoe on the level, than on the ridges.” 

Mr. Tull, in his laſt method with ridges, 14 in the 
breadth of an acre, or 66 feet: the ridges are 4 feet 
3 inches, or 56 inches, with 2 rows at 10 inches, and 
2 inches on the outſide, leaves 42 to be horſe-hoed, 
there being a double hollow furrow of 18 inches left 
open in the middle of the interval at forming the 
ridges, as AA. No. 1, Plate 3. 

The two firſt furrows when ploughed from the rows 
as B. B. are formed into a ſmall ridge in the hollow 
furrows, as C. C. No: 2, the bottom of which is as 
deep as the ſole of the plough goes. Theſe are not 
raiſed, but turned over or ſet on edge in the hol- 
low furrow; and when this ſmall ridge is returned to 
the rows, that is done by one bout, or two furrows, by 
ſplitting this in the middle, and returning them to the 
ridge from whence they came, as B. B. No. 1, when 
the hoe-plough is the proper breadth, (as mentioned 
in horſe-hoeing) but if drilled upon flat land, when 
the firſt furrows are hoed from the rows, this muſt be 
raiſed up to be laid upon the unploughed land, in the 
middle of the interval, as D. D. No. 4. This cannot 
be performed by the common plough properly, as the 
ſhape and conſtruction of a common plough is not 
to raiſe up the earth of the furrow, but to ſet it on 
edge, or turn it over into the laſt hollow furrow. 

Beſides this, if the plough was conſtructed to lift 
up the earth, and to lay it on the ſurface at this firſt 
hoeing; when this ſmall ridge was to be returned, 
which is done at one bout, this would only plough 
back the earth D. D. /aid there, but would not plough 
the ſolid earth, E. E. No. 4, which it was ridged 

upon; 


15 
upon; therefore before this firm ground E. E. could 


be ploughed, the earth D. D. mult be ploughed, or 
harrowed down into the furrows they came from at 
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F. F. to level the ground, as the dotted lines F. F. 
No. 3 and 5; and then the ſolid earth E. E. muſt be 


ploughed to the rows, and laid upon F. F. as G. G. 
No. 5.— And if the furrows are ploughed 8 inches 
deep, (or 12 as Mr. Tull mentions) this earth would 
riſe ſo high as G. G. No. 5, that a great part of it 
would fall over upon the rows, and cover them. It 
plainly appears therefore, that all theſe operations 
would be more laborious and expenſive, as well as 
more difficult; which induced that intelligent farmer 
to prefer drilling upon ridges to the other method. 
Beſides, I muſt obſerve, that at the firſt hoeing from 
the rows before winter, when the plants are young, 
the triangular board ſhould be uſed, to prevent the 
earth that might fall to the left, from hurting the plants; 
but at the ſecond hoeing from them, this will do leſs 
hurt, as they are ſtronger, and ſome earth lying among 
the roots, will have the good effect to make the plants 
firmer. And when hoeing to the rows, the plough- 
man ſhould attend only to raiſing up the earth properly 
to the rows, and amongſt the roots, ſo as not to bury 
them, without attending to clearing out the hollow 
furrows at this bout; as going up once with a double 
mould-board-plough would do it: and I have found 
when ploughmen at firſt were afraid of burying or 
hurting the plants, and did not raiſe the earth pro- 
perly up to the rows, that the earth falls ſo much 
from them, that ſtorms of wind and rain made the 
plants fall ſo much over for want of ſufficient weight 
of earth on that ſide, that the laſt hoeing could not 
be given without hurting the ſtems. 


I bave not the experience of drilling thin gravelly 


ſoil; but from the unqueſtionable authority of thoſe 
that have ſuch ground, I am informed that they have 
better crops by making narrow ridges upon ſuch 

g J. land, 
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land, as thereby they have a greater depth of the good 
earth, in the middle of the ridge. 


For this reaſon, the horſe-hoeing huſbandry o 


ſuch land ſhould anſwer better, as it adds fo Seo 


more good foil to the middle of the ridge where the 


partitions are, than equal diſtant rows, where they 
have a leſs depth of ſoil—or than horſe hoeing in deep 


foil, where doubling the thickneſs is not of fuch con- 


ſequence where they can plough deep. But this ma- 
ny farmers neglect, from a nuſtaken = pg that the 
roots of corn extend but a few inches.” 


But with reſpect to ploughing, it has been found 


that a deep furrow has the beſt. effects, when the 
foil will admit of it with propriety. This idea is con- 


firmed by univerſal practice, and has been recom- 


mended by the moſt reſpectable writers in huſban- 
dry, as will plainly appear from the Ong: ex- 


tracts and obſervations. 

I ſhall mention firſt, Mr. Worlage, who in his 
Myſtery of Huſbandry, publiſhed 168 1, fays, © It 
the depth of the mould will bear it, or the nature of 
the ſeed you ſow requires it; a double plough, the 
one ſucceeding the other in depth may be made, or 
may be performed by two ploughs, the one Wing 
the other in the fame furrow.“ 

He mentions an inſtance of the goock effects of deep 
ploughing from Mr. Platts, (from Adam's Tool re- 
vived) of a crop ploughed, for with a deep cutting 
plough and croſs ploughed, that produced 15 quar- 
ters per acre, for this reaſon: 

When the land is thin, the crops are much inferior 


to thoſe produced when the ſoil is thick; for a thick 


foil, while it affords more nouriſhment, gives ſcope to 


the roots; this is plain from the appearance the 


crops on narrow ridges make in the middle, where 


this good foil is collected, and where the furrow can 


de made * 
With 
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With reſpect to want of ſoil, Mr. Tull gives an in- 
ſtance, where he ſays, it is the depth and fineneſs of 
the ridge on which the ſucceſs of our crop depends, 
the plants having nothing elſe to maintain them, dur- 
ing the firſt ſix months; and if for want of ſuſtenance 
they are weak in the ſpring, it will be more difficult 

to make them recover their ſtrength afterwards, ſo 
fully as to bring them to perfection. But ploughmen _ 
have found a method of diſappointing us in this fun- | 
damental part of our huſbandry ;. they contrive to 
leave the trench or hollow furrow very ſhallow, when 
in turning the two firſt furrows of the ridge, they 
hold the plough to the left, which raiſes up the fine 
of the ſhare, and leaves ſo much of the earth on 
which the rows are to ſtand whole and unploughed, 
that after once harrowing, there does not remain 
above 2 or 3 inches in depth of fine earth under the 
rows when drilled, inſtead of 10 or 12 inches. He 
diſcovered the trick, and aſked the ſervant, who an- 
ſwered according to his own theory, „that as the 
roots of wheat never reach more than 2 or 3 inches 
deep, there was no need that the mould ſhould be 
deeper. But theſe ſhallow ridges producing a crop very 
much inferior to the contiguous deep ridges, ſhewed 
at once the miſtake of my ploughmen.“ 

In addition to this, I cannot help mentioning what 
is obſerved by Mr. Randall, author of the ſemi Vir- 
gilian huibandry, who practiſed the drill huſbandry 
to great extent, and made a variety of trials of the 
different methods and diſtances ; he found great ad- 
vantage from trench ploughing by one plough follow- 
ing another. And by what he calls double ridge work, 
which 1s ploughing the land into ſmall ridges, by lay- 

ing 2 furrows together, by which it is more expoſed, 
which he deſcribes. He mentions the fault Mr. Tull 
takes notice of, the effect of bad ploughing, and ſays, 
* unleſs the ploughman keep the plough ſquare in the 
ground, a ſmall deviation in holding up the right 
| 1. 2 band, 
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hand, will leave the ſoil in a very bad poſture beneath 
the ſurface ; and if this is not guarded againſt, we 
may as well not ſow the ſeed, for it is impoſſible any 
crop ſhould be produced, unleſs the ground be 


cut true and ſquare, as far as the ſtaple reaches. 


Could the ſoil be diveſted all at once of the ſtratum, 
it would frighten the owner to ſee the bottom, where 
the ſole of the plough has worked, like ſo many in- 
clined hills and vallies, by that ſcandalous practice in 


ſome, of holding the plough on one ſide, as the horſes 


draw it along through the ground. The conſequence 
of this wretched defect in ſome ſervants is, that they 
leave the bottom of the ſoil in inclined planes, whoſe 
baſe is about 85 inches, and the perpendicular height 
22, by which there is ↄth part ofthe ſtaple unploughed. 


. verily believe more people have been ruined by this 


unhappy defect, than many gentlemen are willing 
perhaps to think. We may ſuppoſe the ſtaple of theſe 
poor lands to be 5 inches, and it may be obſerved, 
that the uppermolt parts of the inclined plane menti- 


oned before, is about 2 inches and a half below the 


ſurface, and that the loweſt part where the plough 
runs upon the edge, is about 5 inches, and the 
breadth of the plough 9 inches. Now the ſection, or 
quantity of earth moved by the plough ſhould be 9 
inches by 5, which is 45 cubic inches; but by being 
only 2; inches deep at one fide, this leaves a fourth 
not ploughed, which is not only uſeleſs, but a great 
hurt to the corn that does grow, as it is not only de- 
prived of ath of the nouriſhment, becauſe the fibres 

cannot penetrate this hard earth, but by the inclined 
plane are prevented running along freely in the pulve- 
rized earth above it.” See Plate II. | 


I have omitted Mr. Randall's Mathematical De- 


monſtration, which may not be underſtood by the ge- 


nerality of farmers. 
Ploughing deep, when the ſoil admits of it, is of 
great conſequence, but great care alſo muſt be taken 


of 
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of the manner in which the plough is conducted and 
held. I ſhall not uſe my own words, but repeat 
what Mr. Cook has ſaid, and likewiſe lay down his 
exact reaſoning on deep ploughing, and good effects 
of drilling. The underſide,” he ſays, © of ever 
furrow thould be cut parallel to the ſurface, and 
a {ſmooth under floor poliſhed by the plough, 
forming a plane with an uniform deſcent from the 
top of the ridge into the water furrow, upon which 
poliſhed floor, all ſuperfluous water would readily 
find its way to the water furrow. But the method of 
conducting the ploughs in many parts of this king- 
dom, has a direct tendency to the contrary. By not 
working their ploughs parallel to the ſurface, moving 
them in an oblique direction, they turn over not a 
ſquare but a triangular furrow, ſo that the land is 
not half ploughed, and theſe are ſo many ridges of 
hard earth undiſturbed, and channels to keep the 
water in. h 
« The ſoil forming ſo many trenches, ſo much of 
the ſuperfluous water only as remains over filling the 
trenches, will find its way into the water furrows, and 
all the water in the trenches remains till evaporated, 
ſtarving the plants to ſuch a degree, as to hurt the 
tender fibres of the roots, ſo as to render them inca- 
pable ever after of anſwering the purpoſe of promot- 
ing vegetation.” 
Shallow ploughing has the ſame defect, of allow- 
ing leſs nouriſhment to the plants, as the improper 
ploughing abovementioned, ſo that fewer plants can 
be ſupplied with nouriſhment in the lame ſpace. In 
the broadcaſt with 2: buſhels of ſeed ſown, each grain 
would have only a ſpace of 3+ inches ſquare of ſur- 
face: if they could be regularly planted, I ſhall ſup- 
poſe 4 inches. If the ground is ploughed 5 inches deep, 
this would be 20 cubic inches per grain ſown ; and the 
plants would ſtand at 2 inches diſtqud, if they all 
grew, and this were ſufficient ſpace to nouriſh a plant, 
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But if the ſtaple were good to a greater depth, and 
ploughed 10 inches deep, this would be 4o cubic 
inches per plant, and in the fame ſpace would nouriſh 
twice the quantity. In the drilled land with 3 pecks, 
ſown for horſe hoeing, each grain has a ſpace of 12 
ſquare inches of ſurface, and if the ſoil be ploughed 
5 inches deep is 60 cudic inches, or 3 times the cubic 


inches of the other, at 5 inches deep, and one third 


more than the other at 10 inches. If ploughed 10 
inches, each plant has 120, or 6 times what the firſt, 
and 3 times what the ſecond has. But if each plant 
required 40 cubic inches to ſupply it with ſufficient 
nouriſhment, then the broadcait ploughed only 5 
inches deep, could only nouriſh the one half of the 
ſeed ; and to have 40 cubic inches for each plant, it 
muſt be ploughed ten inches deep ; but the drilled 
land at 10 inches deep would nouriſh three times the 
quantity of feed fown on it: The ears of drilled wheat 
are therefore much larger and fuller of grain than the 
broadcaſt, as they have more nouriſhment ; and it is 
certain that it is not the ſpace they ſtand on, but the 
quantity of nouriſhment they have, that encreaſes the 
crop—as upon rich land, twice the number of plants 
may have as much nouriſhment as half the number 
has upon poor land. 

And as in a broadcaſt crop, the ears are never ſo 
large as the ears of a drilled crop, there is every rea- 
ſon to believe it is for want of nouriſhment that they 
are ſo much inferior. | 

In the third vol. of the Bath Society's Papers, is a 
remarkable inſtance of the effects of deep hoeing, by 
Mr. J. Wimpey. He ſays, „ fallowing land has 
been generally practiſed to reſtore its fertility, eſpeci- 
ally where manure is not to be got in ſufficient quan- 
tities, and all experience ſhews that the practice is 
right. But none have or can have an idea of the 
great benefit of keeping the ſoil in a thorough pulve- 
rized ſtate, except thoſe who have paid a cloſe atten- 

| tion 
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tion to it. In a very hot and dry ſeaſon, J have ſeen 
cabbages and other plants which were withering and 

dying, ſeemingly beyond pollibility of recovery, re- 
ſtored in a very ſhort time to a vigorous ſtate, merely 
by deep hoeing and carthing up well. I will mention 
one inſtance, ” of the field of ſeven acres I uſed for 
experiment ; about three quarters of an acre was dug 


with © bade in oder to mark the difference between 
that initcument and the vlough; a plat of ground 
thus dug, was planted with beans in rows three feet 
aſunde and about 4 — 555 apart in the rows. It 


was wheat fiubble; very poor and full of weeds, and 
dug but once. The beans came up well, but the 
ſeaſon proved moſt unpromiſing. When three or four 
inches high, they happened to be ſtruck with the 
blight, and the tops were infected with a great num- 
ber of inſeQs, not unlike a large bug, which made a 
great havock amongſt them, and threatened the de- 
ſtruction of the whole. I thought a fair opportunity 
now offered of trying what benefit might be derived 
from the effects of cultivation. I cauſed them to be 
deep and well hoed, and the earth to be drawn up to 
the ſtems of the plants. The good effects of this 
were ſoon viſible: Their verdure ſoon returned, and 
they tillured out afreſn; the weeds too came up very 
thick and ſtrong and grew apace. I then had the in- 
tervals dug full 10 inches deep, and the weeds in the 
rows pulled up, this gave frefh vigour to the plants 
they headed finely, and totally overpowered the weeds 
for that ſeaſon. A few rows of theſe beans were 
gathered green, the remainder of the plat ſtood for 
feed. The ſeaſon for getting them in, being rather 
unfavourable, ſome of the pods opened, and the beans 
dropped. As ſoon as they were houſed, the ground 
was well dug to prepare it for a winter crop. The 
beans which were ſcattered, were dug in unnoticed, 

and before the end of November, were ſhot up 2 
feet high, very ſtrong and luxuriant. I took up 1 
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ral of them carefully to obſerve the progreſs of their 
growth; and it appeared, that in digging the ground, 
ſome of them had been buried 7 or 8 inches deep, it 
being ſo much from the bean to the ſurface of the 
ground; and there, inſtead of a ſtalk, had put on the 
appearance of a root below the bean. The root had 
penetrated in ſome 11, in others 12 inches: how 
much of the fine fibres might be broken oft cannot 
be known. Certain it is, however, that the perpen- 
dicular growth of theſe roots was from 18 to.20 
inches: whereas thoſe that were planted in the ſpring, 
on the ſame ground, were much out of condition, 
very foul, and but once dug, had ſtruck only about 
3 inches deep at moſt. Here then we have demon- 
{ration of the ſurprizing effects, which breaking and 
dividing, and pulverizing the foil can produce, if 
done effectually and in proper ſeaſon. How amaz- 
ingly great muſt be the luxuriance of a plant, whofe 
root is 20 inches long, and full of fibres the whole 
length, if compared with one of the ſame kind, whoſe 
root is 3 inches long and proportionably ſmall. -Þ 

The writer gives his theory reſpecting the princi- 
ples of nutrition, and ſays, © Suppoſing the theory to 
be ever ſo erroneous, it is of no conſequence to the 
practical huſbandman. It is ſufficient for him to know 
and be well acquainted with a mode of practice, which 
will infallibly render his fields fertile, and capable of 
producing profitable crops, by means eaſily practica- 
ble, and within his power. That fallowing gives 
fertility to the earth, is a fact confirmed by uni- 
verſal experience, and well known to every huſ- 
bandman; but the extent of its power has been 
conſidered but by few, and attempted to be carried 
to its utmoſt pitch, perhaps by no one. I am of 
opinion, that even Mr. Tull's mode of practice would 
admit of very conſiderable amendments.” 

Mr. Young, in vol. 5th of the Annals of Agricul- 
ture, mentions that turnips have declined in their pro- 

-— MUCC- 
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duce, conſiderably for the laſt twelve or fifteen years 
in Norfolk, and mentions ſeveral opinions of the 
cauſe : and another circumſtance which ſhould be men- 
tioned is, the depth of ploughing in 3 or 4 inches: I 
have rarely ſeen 53 inches, and whatever the qualities, 
deficiency, or circumſtances, they are deſcribed by 
the expreſſion common among farmers, that the land 
is tired or ſick of ſuch a crop. Such a ſtate muſt ne- 


ceſſarily take place in proportion to the ſhallownelſs of 


that ſtratum uſually turned up by the plough. For 
this I would recommend experiments on a deeper til- 
lage, 6 inches. I name 6 or 7, but experiment ought 
to be tried at 8 or 9. Can any doubt the roots of 
plants penetrating to that depth, and extracting moiſ- 
ture and their food there? The common objection is 
breaking what the Norfolk farmers call the pan, or 
that ſubſidence that always forms immediately under 
the path. of the plough. But why does it form at 4 or 
5 inches deep? becauſe the tillage is no deeper. If 
that were deeper, the pan would be equally formed, 

and 1t would ſeem on every account more beneficial 


to have it at that, than at a leſſer depth. The moiſ- 


ture thus retained would be farther removed from the 

powers of evaporation, which in ſo pervious a ſoil, 

mult take place ſtrongly at 4 or 5 inches. 

Mr. Clarke ſtates an experiment he made to aſcer- 

tain the depth plants acquired in rich black foil. 

Six boxes being 12 inches ſquare, but of various 

depths from 1 foot; ſecond 10 inches and to 6: theſe 

were all filled with the ſame grain. | 
Theſe were planted with wheat; the box 10 inches 

deep produced the belt crop, and the crops leſſened 


gradually, as the depth of the boxes to that of 6 inches 


deep, which was the ſmalleſt crop. 

The fame was ſown, a ſecond year with oats, with 
the like ſucceſs; that of the box 10 inches deep was 
the beſt crop, and that of 6 the worſt. 

Inſtances of this I have ſeen, in both ſtrong and 
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light ſoils, where the bottom was hard. In a field that 
was a clay foil, which had been long in tillage and 
often manured, the ſurface was good for 4 or 5 inches, 
the depth they ploughed. Below that was clay, which 
was hard by the plough going always upon it. The 
crops of this field always looked remarkably well and 
promiſing in ſpring, and ſuperior to the neighbour- 
ing fields; but in ſummer turned yellow, declined ; 
and after a hot ſummer turned out a much worſe crop 
than other fields. This field was fallowed and ploughed 
ſeveral inches deeper by a ſtrong plough which broke 
this pan, or hard under-ftratum; after this it was not 
ſo much hurt with the heat in ſummer, and the crops 
were better.“ 
Another inſtance I have ſeen, where the ſoil was 
moſtly ſand. The road to a houſe which had been 
gravelled was altered : this road (I mean the old road) 
was covered a few inches thick with the ſoil of the 
field, and the whole dreſſed and ſown with graſs-ſeeds, 
Every ſummer, when there is much dry weather, 
the graſs turns yellow, and ſhews diſtinctly where the 
road was, and in a dry ſummer 1s parched and burnt 
up, when the graſs adjoining is much leſs hurt, and 
retains its verdure. This inſtance of the graſs is re- 
markable, as many ſuppoſe that the roots of graſs do 
not penetrate deep. If that were fo, then the decline 
muſt be occaſioned by the reflex of heat from the 
hard bottom, and the moiſture being more exhaled 
here than the other part of the field. 
Another inſtance of the advantage of deep plough- 
ing is ſhewn in the roth vol. of Annals of Agricul- 
ture, where the practice of Mr, Duckett is mentioned, 
who drills all his crops at 9 inches. The author ſays, 
the great object of inquiry is, by what means he has 
for ſo. many years been able to keep a farm of more 
than 500 acres always in crop without a fallow. The 
firſt circumſtance is his French or ſhimming plough, 
which is double ſhared, the one directly over the 
other, 
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other, for the purpoſe of trenching; that is taking 
one narrow, ſhallow furraw off the ſurface, and ano- 
ther beneath it. Drilling and horſe-hoeing is the 
next point which has contributed ſo much to this ſuc- 
ceſs. 5 | | 
Many practiſers of the drill huſbandry are of opi- 
nion, that deſtroying weeds, was the only advan- 
tage of drilling and hoeing; and that plants, whoſe 
roots went deep, as ſome ſorts of turnips and carrots, 
leaving wide intervals, was a loſs of ſo much ground, 
as they went below any benefit from the hoe; but 
theſe experiments: ſhew that opinion to be wrong : 
that deep ploughing and expoſing the ground is the 
beſt means of receiving the influence of the air, atmo- 
ſphere, rain, and dews, which have great effect in pro- 
moting vegetation, and enriching the ground. This 
was Mr. Tull's opinion, and is now the opinion of 
many of the moſt intelligent writers, and practical 
farmers. N 

Theſe inſtances ſnew the advantage which deep 
hoeing with the plough has over hand-hoeing, or 
ſhallow hoeing with ſhims. To the latter ſome in- 
telligent writers attribute the failure of the crops of 


ſome practiſers of the drill huſbandry, who uſed ſhims 


in hoeing in place of a plough, which Mr. Tull and 
other ſucceſsful practiſers of this huſbandry uſed. 
Beſides horſe-hoeing the intervals. with a plough, 
the partitions may be allo hoed by ſhims, with a horſe, 
as mentioned in Mr. Young's Tours. Thoſe ſhims 
are hooked to an axle on two wheels; the axle ex- 
tends to the two outer furrows, and the horſe that 
draws. them by two ſhafts, walks in the furrow 
between the two ridges. They are more expeditious 
by hoeing two partitions at once, and hoe better and 
deeper than hand-hoes. . By this method, nothing is 
to be hoed by hand but the weeds in the rows, and a 
Imall ſpace left on the outſide of the rows. This is 
but a ſmall expence, and requires but few hoers. 
: M 2 +, 
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Beſides there is a conſiderable ſaving in time be- 
tween fallowing and hoeing.. If a farmer fallows 20 
acres of his land, this requires 10 days of 2 ploughs 
to plough it once; and if ploughed 4 times, 40 days, 
beſides harrowing. In horſe-hoeing, as 2 ploughs 
horſe-hoe 6 acres per day, they. hoe 20 acres in 
33 days, and 4 hoeings are executed in 133 days, or 
one third of the time the fallowing requires, and this 
with 2 horſes in place of 4, which ſome of the firſt 
ploughings, after a crop, often require. This, and 
the ſaving of 265 days of 2 ploughs, is a conſiderable 
object to a farmer, beſides having a crop in place of 
a fallow, it improves the ground, and prepares it for 
another. | 5 | 
Mr. Forbes ſays, About a fortnight after the ſe- 
cond hoeing, when the ſecond hoeing is in the ſame 
furrow as the firſt, the earth ſhould be hoed back to 
the rows; but if the earth is crumbly and dry at the 
ſecond hoeing, ſo as to fall down and expoſe the 

plants too much, it ſhould be immediately ploughed 
back to ſupport them.” 1 
le ſays, A good horſe-hoeing is very ſerviceable 
at this time, when the wheat begins to bloſſom, for 
this ſtrengthens the plants and bloſſoms, ſo that they 
produce more grain, than if not aſſiſted at this criti- 
cal time. BE Fo | 

* The ears of wheat are formed at firſt to produce 
double the number of grains that are found in them 
afterwards, as may be ſeen by the naked eye, or by 
the help of a magnifying glaſs, when they begin to 
blow. By this it will be plainly ſeen, that more than 
half the bloſſoms are abortive for want of nourifh- 
ment. It is therefore of great importance to aſſiſt the 
plants by a good and deep horſe-hoeing, when they 
begin, or a little before they begin to bloſſom, a horſe- 
hoeing is neceſſary at this time; as in ſome ſeaſons 
and fame climates the weather may be ſo rough when 
| 5 Z 1 | ; the 
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the ears are ſo heavy, that the wheat cannot be hoed, 
which would be an injury to the crop. But this will 
not be fo injurious, if it has been well hoed at the 
time of its bloſſoming. 

And, if the wheat ſtands fair, the next hockng af- 
ter it has done blofloming, will alſo be very ſerviceable 
to nouriſh the wheat well then, and cauſe the grain 

to be large, plump, and full of flour. 

Mr. Tull's laſt practice was, to give 4 hoeings, 
and the fourth turned the earth from the rows; 
turning the earth from the rows the laſt time is not 


convenient; for as the next crop of wheat is drilled 


upon the intervals, more ploughing is neceſſary to 
form the new ridges, when the laſt is from the wheat; 
for which reaſon I would adviſe the young farmer 
to hoe the earth to the rows the laſt time. In this 
way he would hoe three times from the rows, and 
twice to them.” 

As the ſucceſs of this buſbandry depends upon the 
proper hoeing and pulverizing the land, which many 
who have tried it did not underſtand, they de- 
parted from Mr. Tull's directions from a miſtaken 
opinion, that deſtroying the weeds, and ſowing in 
rows, was all that was neceflary, and that if they 
could fave labour, by uſing ſhims or miners, or fave 
a hoeing with a plough, they made an improvement : 
but inſtead of improving, they were departing from 
the principle of pulverizing and expoſure, and were 
acting much in the ſame way as if a broadcaſt farmer 
ſhould give his fallow a ſhiming in pace of a plough- 
ing. 

7 Tull mentions, that hoeing early | in the ſpring 
is of conſequence by occaſioning the tillering, of which 
he gives an inſtance in his Addenda. Two fields, 
.whoſe ſtaple was a cold land, lying upon chalk, had 
two ſucceſſive crops, horſe-hoed, of black oats. After 
that exhauſtion and little pulverization, the crop of 


wheat 
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wheat was drilled in double rows, 14 ridges in the 
breadth of an acre. This was the 4th crop without 
a fallow. I was perſuaded to ſuffer theſe two fields 
in ſuch bad circumſtances to be planted. And when 
I got abroad in the ſpring, I was in the mind to plough 
it up, but it was ſuffered to ſtand, and was hoed, 
But being planted late it could not be hoed, till after 
the tillering was paſt, and it was too late to increaſe 
the number of ſtalks by pulverization, though time 
enough to encreaſe the bigneſs of the ears, as in truth 
it did, for they were as large as any; yet from the 
fewneſs of the ears, I judged theſe two fields to have 
but half the crop of the beſt fields. And the parſon 


having threſhed out his tythe, I am informed it ſhews 


this half crop to be 16 buſhels to the acre. This 


preſent crop is likely to ſucceed. better, becauſe the 


preceding having fingle partitions, and lower ridges 
than the oats had, there was much more pulverized 


earth in the intervals for this preſent crop.“ 


The effect of hoeing improperly I had an inſtance 


of in an experiment made ſome years ago. The 


ſeaſon was ſo wet after the wheat was ſown, that it 
could not be hoed before the winter; and by the neg- 


lect of ſervants, and rain in the ſpring, it was not 


horſe-hoed before the end of April. The ſecond 
hoeing was done in two weeks after. There was 
three different growths; firſt the original ſtems, and 
one later from the tillers from the firſt hoeing; and 
a ſecond alſo of the tillers ſtill later from the ſe- 
cond. Theſe appeared to have branched from the 
ſtem at the time of the two firſt hoeings. As the 
firſt tillers appeared much more numerous than 
the original, or firſt ſtems, the crop was allowed 
to ſtand, until the firſt tillers were ripe for cut- 
ting. By this the firſt growth or original ears were 
loſt, as the ſtraw was ſo brittle, they broke over 
with the wind: the ſecond tillers or branching was 
Let | not 
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not ripe, when it was reaped. From this it appeared 
that the hoeing occaſioned the tillers to ſpring. In 
making ſeveral experiments afterwards, the horſe- 
hoeing was performed as early as poſſible before 
winter, and in ſpring, and the wheat was equally 
ripe. One fide of the field in this experiment. was 
near to a field of clover, and the. ſervants horfe-hoed 


the row next the clover only on one fide. The fide 


next the clover was only flightly hoed once; and the 
produce, or ears on this row were not above half 
the ſize of the other rows, and did not n to 
have put out any tillers. 

From this appears the great «i of early 
hoeing, as ſoon as the rows can be diſtinguiſhed ; 
for which purpoſe in ſome experiments, when the 
ground was full of weeds, from not having been pre- 
_ viouſly cleaned before drilling, I had the intervals 


| hand-hoed for a yard at different Places, to mark it 


for a ploughman. 


Mr. Tull fays, “ it is no great matter whether the 


rows are drilled on the partitions or intervals, for the 
crops of a field four years ſucceſſively. drilled on the 
partitions were very good; but I prefer planting the 
ros on the preceding intervals. My field, whereon 
is now the 13th crop of wheat, has mewn that the 
rows may ſucceſſively ſtand upon any part of the 
ground. The ridges of the field were for the 12th 
crop changed, from 6 feet to 4 feet 6 inches. In or- 
der for this alteration the ridges were ploughed down, 
and the partitions ploughed acroſs the ridges tor mak- 
ing them level, and then the next ridges were laid out 
the ſame way az the former, but narrower, and the 
double rows drilled on their tops of conſequence 
there muſt be ſome rows ſtanding on every part of 
the ground, both on the former partitions and the in- 
tervals. Notwithſtanding this, there was no manner 
of difference in the goodneſs of the rows, and the 


whole field was in every part of it equal, and the beſt 


I believe 
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I believethat ever grew on it. It has now the 13thcrop 


likely to-be good.” He adviſes making trial of ſingle 
rows with intervals the ſame diſtance as thoſe with par- 
tions, and ſays, *© I am now making trials in order to 
know how much a ſingle row'of white cone wheat 
will exceed half a double one,” and adds afterwards, 
J miſſed making my propoſed experiments for it, 
by ploughing out one of the double rows in ſeveral 
places, but in the hurry of harveſt they were cut to- 
gether with the reſt without making any trial, as 


' ſhould have been made, if my illneſs had not pre- 
vented my attendance in the field, at the time of reap- 


23 


ing. . | 
« Some think that ploughing ſo near the rows hurts 


the plants by breaking the. roots; Dr. Fordyce in 
his Elements of Agriculture ſays, cutting the roots 
makes them branch more. Unleſs there be a number 


of fibres in the roots, the plants will ſeldom flouriſh, 
in as much as a ſufficient quantity of nouriſhment can- 
not be ablorbed, more numerous fibres may be made 
to break out by cutting the fibres. Roots puſh for- 
wards with conſiderable force, a ſufficient reſiſtance 
ſtops them, and makes them branch out laterally. If 
the reſiſtance from the ſoil be too great, they break 
out into a vaſt number of branches too weak to ſup- 
port the plants; and if too little, run out into long 
fibres, having too few ends or mouths to abſorb ſuf- 


ficient nouriſhment. It is found by experience, that 


the crops are improved by hoeings near the rows, 
particularly at the laſt hoeings from the rows, before 
bloſſoming, and that the wheat fills and ripens better 
by hoeing at that time.” 5 

In all theſe operations there is nothing difficult for 
a ploughman accuſtomed to uſe a plough without 
wheels. The forming the ridges is the ſame, and 
the hoeings are performed in the ſame manner ; there 
is no difficulty or attention required, but in ploughing 


the rows ſtraight, and hoeing the intervals clean; even 


that 
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that will require little, as, after the horſes or cattle 
have been accuſtomed to it one week, they will keep 
their line; and I have known common ploughmen 
execute all the operations well in a few days. 

There are no new, or expenſive inſtruments, only 
the drill plough, which now is more uſed and familar to 
ploughmen. This requires no nicety of knowledge, 
only to obſerve that the ſeed drop properly, and to 
ſupply ſeed when neceſſary. 


OF HOEING. 


R, TULL ſays, Hoeing differs from common 
tillage, and 1s more beneficial. When land is 

made fine before ſowing, as foon as the ploughman 
has done, the ſoil begins to undo his labours: The 
broken parts coaleice and unite by degrees, the conſe- 
quence of which 1s, that as the plants grow up and re- 
quire an increaſe of food, they have leſs when they have 
need of more. There is no doubt but one third part 
of the nouriſhment raiſed by dung and tillage, given 
to plants or corn at proper ſeaſons, proportioned to 
the different ſtages of their growth, would be more 
beneficial to a crop, than the whole applied at the 
time of ſowing. Hoeing Keeps plants moiſt in dry 
weather—they are better nouriſhed by it, and require 
leſs moiſture. Deep, or horſe-hoing procures moiſ- 
ture to the roots from dews which are abſorbed in 
proportion to the fineneſs of the ſol, and the quantity 
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that is made ſo fine. Hard ground, when thoroughly 
ſoaked with rain, will continue wet longer than fine 
tilled ground. Fine ground is not ſo long wet after 
rain as hard; and deus never ſuffer it to be too dry. 
This appears by the plants which flouriſh and grow 
ſtrong in fine ground, whillt thoſe in hard ground are 
ſtarved, except ſuch of them as ſtand near enough to. 
ſoft or hoed earth for the roots to borrow moiſture 
and nouriſhment from it. | 
Mr. Tull ſays, When wheat is drilled late in 
poor land, ſo that in the ſpring the young plants look 
all yellow ; let your hoe-plough make a crooked line 
like an indenture on a ſide of a ſtraight row of this 
poor wheat, turn a furrow from it, and in a ſhort 
time you will ſee all theſe yellow plants that are conti- 
guous to this furrow change their colour gradually, 
as they ſtand nearer, or farther from it, and the other 
rows which have no furrow near chen continue 
yellow after all this row is become green and flou- 
riſhing.” | 
The utility 4 hoeing,” Mr. Tull ſays, “ was 
ſuggeſted to him by obſerving the mode of tillage prac- 
tiſed in vineyards: for the higheſt and loweſt vine- 
yards, he ſays, are hoed by the plough, firſt the high 
vineyards, where the vines grow upon great trees, 
as elms, and theſe are conſtantly kept in tillage, and 
produce good crops of corn, beſides what the trees 
yield, and allo the great and conſtant produce of the 
vine is owing to this fort of hoe tillage. Becauſe, 
neither in the meadows, nor paſture grounds can 
vines be made to proſper though the land be richer 
and have a leſs crop of graſs taken from it, than the 
arable has of corn. The low vineyards are hoed 
by the plough, and are conſtantly ploughed in the 
proper ſeaſon. Theſe have no other afliſtance but 
hocing, becauſe their heads and roots are ſo near to 
each other, that dung would ſpoil the taſte of the 
wine they produce. All vineyards muſt be hoed, or 


elle 
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Elſe they would produce nothing of value: Prom 
theſe I took my vineyard ſcheme, obſerving that in- 


different land produced an annual crop of grapes and 


wood without dung, although there is annually car- 
ried off an acre of vineyard as much in ſubſtance, as 
is carried off in the crop of an acre of corn ; and yet 
the vineyard ſoil is never impoveriſhed, unleſs the 
hoeing culture be denicd it. But a few annual crops 
of wheat without dung will impoveriſh it.—I can- 
not find in theory, or practice any other good reaſon 
for this difference, except, that the vineyard ſoil is 
more pulverized by the hoeing, and not exhauſted 
by more than a competent quantity of plants. After 
my return to England, having land coming into my 
hands, I improved theſe hints by obſerving that the 
ſame vineyard tillage beſtowed on potatoes and tur- 
nips had the ſame effect on them as it had on the 
vines. 

«© One of theſe obſervations that put me upon 
trials of wide intervals, and horſe-hoing, was the fol- 
lowing : One half of a pooriſh field was ſown with 
barley, and the other halt drilled with turnips; the 
rows were 30 inches aſunder, at the proper ſeaſon, 
were twice horſe-hoed with a ſort of horſe-hoe for 
that purpoſe. 

ce The drill beginning next to the barley left an in- 
terval of 30 inches between the firſt row of barley 


and the turnips. This interval between the barley 


and the turnips had the ſame hoeing as the reſt, and 
had this effect on the broad row of barley next it; 


that each plant had many ſtalks. It was a very deep 


flouriſhing colour; the ears were very long, and in 
all reſpects the barley was as good, as if it had been 
produced by rich land. The next row of barley had 
tome little benefit on the fide next the ſtrong row. 


But all the reſt of the barley, either by the late ſow- 
ing of it, the poverty of the ſoil (this not being in 


any manner dunged) or by the coldneſs of the land, 
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or coldneſs of the ſummer, though pretty free from 
weeds, was exceedingly poor, yellow, low and thin, 


and the ears ſhort and ſmall. This confirmed me in 
the principles which I had formed to myſelf, and my 
practice ever ſince hath been a further confirmation 
to me of the truth of the ſame principles. 

«© This accidental obſervation was ſufficient to de- 
monſtrate the efficacy of deep hoeing, which I look 
upon as ſynonymous with horſe-hoecing—I immedi- 
ately ſet about contriving my Limer horſe-hoe. 

«© The Michaelmas following I began my preſent 


horſe-hoeing ſcheme, which has never yet deceived 


my expectations. 
« The practice of the ſcheme proves the advan- 


tage of deep hoeing by the ends of the ridges and in- 


tervals ; for there while the drawing cattle go on the 
head land that is higher, the furrows are ſhallower, 
and the corn of the rows is always there viſibly 
poorer in proportion to the ſhallownels. 


About 1701, when he had contrived the drill 


for ſaintfoin, he uſed it alſo tor wheat. Drilling rows 
at a foot diſtance with one buſhel to an acre—the 
hand- hoeing coſt from half a crown to four ſhillings 
an acre, This turned out well as it brought as good 
a crop on barley ſtubble as that ſown the common 
way on ſummer fallow, whereas that ſown the com- 
mon way on barley ſtubble entirely tailed. It was ſo 


great an improvement to the land, that when one 


part of a whitiſh ſtrong ground of equal goodneſs 
was dunged and ſown in the common manner, and 
the other part was drilled and hoed without dung ; the 
hoed part not only produced the beſt crop, but the 
next year the whole being fallowed by a tenant and 
ſown alike, the hoed part yielded ſo much a better 
crop of wheat than the dunged part, that ſtrangers 


_ would have believed by looking at it, that part to have 


been dunged which was not; and that part not to 
have been dunged which really was.” 


The 
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Ihe utility of hoeing is ſo obviouſly deducible from 

the principles already laid down, and may be fo eaſily 

ſeen by almoſt every farmer, from his own practice, 

in ſome ſhape or other, and will appear ſo frequently 

in the courſe of the following chapter, that it is un- 

ny to accumulate proofs under this general 
cad, 
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OF HORSE-HOEING. 


OEING may be divided into two ſorts, Hand- 

1 hoeing, and deep or horſe-hoeing. Of theſe, by 

the teſtimony of the moſt reſpectable authorities, the 
latter will be found to be greatly preterable. 

In hand-hoeing there 1s always leſs ſeed, and a 


greater crop than in the common huſbandry. Yet 


the rows muſt be much nearer than in the horſe- 
hoeing, becauſe the earth moved by the hand-hoe 1s 
many times leſs than that moved by the horſe-hoe. 
And if the ſpaces, or intervals where the hand hoe 
only ſcratches a little of the ſurface, ſhould be wide, 


they would be ſo hard and ſtale underneath, that 


annual plants would never be able to run through 
them. | 

'To form the ridges at firſt of a proper breath and 
ſtraight, it may be done with poles to direct the 
ploughman, or when the old ridges are ploughed 
and level, a pair of wheels may be placed upon an 
axle at the diſtance the ridges are propoſed ; or the 
drill for drilling ridges,. (as ſome are made for the 
wheels to go in the furrow.) Taking this over the 
ground, the wheels will mark out the ridge for the 
ploughman. When once formed and drilled, the 
ſtubble direQs the ploughman the next time. 

Mr. Tull, when he drilled 6 feet ridges, ſays, A 
6 feet ridge contains eight furrows in plain ploughing, 


but we plough a 6 feet ridge at 4 furrows, Becauſe 


there are two furrows covered in the middle of it, 
and one on each fide of it lies open. Now what we 
call one hoeing, is only two furrows of this ridge, 

| which 
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which is equal to a fourth part of one plain plough- 
ing; ſo that hoeing 4 acres requires an equal num- 
ber of furrows, with 1 acre that is ploughed plain. 
« J cannot preſcribe preciſely the moſt proper 
width of the interval, becauſe they ſhould be different 
in different circumſtances. There mult be a compe- 
tent quantity of earth in them to be pulverized, and 
the richer the ſoil, the leſs will ſuffice. Never let the 
intervals be too wide to be horſe-hoed at 2 furrows, 
without leaving any part unploughed in the middle of 
them, when the turrows are turned to the row.— 
Some ploughmen can plough a wider furrow than 
others that do not ſo well underſtand ſetting the hoe- 
plough. 
If for conſtant annual crops you make fewer than 
11 ridges on 4 perches breadth, you increaſe the ex- 
pence of hoeing, becauſe 4 furrows will not hoe one 
of theſe intervals clean.” By this Mr. Tull's hoe- 
plough mult have ploughed very large furrows in 
hoeing, as, with 3 rows of 7 inches each, and 2 
on the outſide of the partitions is 18, and there re. 
mains of interval in a 6 feet ridge 54 inches to be 
hoed; to hoe this at 4 furrows, they muſt be very 
large; even with ridges, as by his laſt method of 
14 in the breadth of an acre, it requires 4 large 
furrows to plough the intervals clean, as the breadth 
of the ridges is 56 inches, and in 10 inch parti- 
tions, with 2 on the outſide, making together 14 


inches, leaves 42 to be horſe-hoed by 4 furrows to : 


and ſrom the rows, which requires 10z inches for 
each. 

This a Rotheram or patent plough (which are com- 
monly uſed for hoeing) will not plough clean at 
4 furrows, ſo as to leave none of the earth un- 
moved, as they take a furrow of only 9 inches when 
held upright as they ſhould be, allowing the 2 hol- 
low furrows in the middle to be 18 inches, there re- 
mains 24 to be ploughed, which is 12 on each fide. 

And 
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And as the 2 firſt furrows from the rows take only 
9 inches each or 18, this leaves 3 on each fide un- 
moved, either next the hollow furrows, or next the 
flip of earth near the rows : if this laſt, it leaves too 
much firm earth next the rows, that would not be fo 
well pulverized, as by the plough: if left next the 
hollow furrow, when the ſmall ridge is ſplit to be laid 
to the rows, as they move only what was laid there. 
The 3 inches unmoved at the firſt hoeing ſtill remain 
ſo, or to remove this, ſome earth muſt be left between 
the furrows, at ſplitting the ſmall ridge. 

If left next the hollow turrows, this would hurt 
the ſucceeding crop which is ſown there at 10 or 12 
inches, as this hard earth would prevent the tender 
roots from entering the pulverized ground. 

Therefore, when a plough of this ſize is uſed for 
hoeing, it would be proper to make the ridges only 
4 feet 6 inches broad, with partitions of 12 inches, 
and 3 inches to be left on the outſide, to be hand- 
hoed, which is 18. By this the 36 remaining would 
be clean ploughed with 4 furrows, without leaving 
any earth unmoved, which is two thirds of the ridge 
that is horſe-hoed. This is 145 ridges in breadth of an 
acre. 

Some who wiſh for more plants, make the ridges 
only 4 feet broad, with the partitions only 6 inches, 
and 3 on the outſide. By this the intervals of 3 feet 
are as clean ploughed as the other with 4 furrows ; 
this is three-fourths of the ridge that is horſe-hoed, 
and one fourth hand-hoed, and is 16 ridges in 
breadth of the acre ; but as the partitions are nar- 
rower, they cannot be fo deep hoed as tlie other ; this 
will be ſome detriment to the plants. 

Mr. Tull directs, That when going very near 
the young plants the firſt or ſecond time, which when 
dry and fine is apt to run over. to the left of the 
plough, This we can in a great meaſure prevent by 
nailing with 3 or 4 nails, a very thin piece of board 
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to the ſheat with one corner as low as the ſheat, and the 
other lower corner bearing on the back of the coul- 
ter, on its left ſide, a little higher than the ſurface of 
the earth. Its fore- end is tied on to the coulter by a 
leathern thong paſſing through a hole near the end of 
the board. The lower edge of the board muſt not 
come lower than juſt level with the ſurface of the 
ground, before it is raiſed by the ſhare. 

This I have uſed with ſucceſs, by making two 
ſmall holes in the coulter, and placing two ſmall hooks 
in the forepart of this board, which go into thoſe 
holes of the coulter; and on the other fide, two ſmall 
pins which go into the forepart of the plough. Mr. 
Tull ſays, “Except in this caſe, we never uſe a board, 
the earth running over to the left fide being often ad- 
vantageous, as this earth helps to mend ſuch places 
where the earth was not thrown up cloſe enough to 
the rows.” 

Mr. Tull fays : *The breadth of the ridges being 
diminiſhed, occaſioned ſomewhat more plough-work 
than formerly. But the profit of this increaſed labour 
is more than double the expence of it. It is better to 
make 15 ridges to an acre, than leave any earth un- | 
moved by the hoe-plough, in the middle of the inter- 4 
vals; but when ploughmen, by practice, underſtand 414 
well how to uſe the hoe-plough, they will plough the in- 


tervals clean, though the ridges are only 14 on an acre.“ 
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When the ridges are formed, they may be har- N 
rowed before drilling, with two light harrows, which Þ 

| ſhould be fixed together by a pole, and placed level, FP 
that each may go upon the top of a ridge, and the af 


horſe in the furrow between them. 7h 
The firſt hoeing is performed by turning a furrow 
from the row. This makes a ſmall ridge in the mid- 


dle of the interval, where the hollow furrows were . 
left at forming the ridges: this ſhould be near the ol 
rows, and deep. This hoeing ſhould be before win- Wo 
ter, and as ſoon as the wheat is grown, ſo as to diſ- 

5 O | tinguiſh 
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tinguiſh the rows, where uſing the plate of iron after- 
wards mentioned (on the plough) prevents the rows 
being buried by the earth talling on them ; this hoe- 
ing keeps the wheat dry in winter. 

The ſecond hoeing is in ſpring, after the froſt is 
over, by turning back the earth of the ſmall ridge to 
the rows at two furrows. Theſe ſhould lay the earth 
as near the rows as can be, without covering them, 
In doing this the ploughman ſhould attend to plough- 
ing up the earth properly to the rows. If he ſhould 
not clear out all the earth, going once up every inter- 
val, with a double mould board, will clean it out. 

If the firſt hoeing has not been deep, and near to 
the rows, the ſecond ſhould be by going in the ſame 
furrow as the firſt, but deeper and nearer the rows.— 
And then, the third furrow only lays the earth to the 
rows. 

The fourth ſhould be given before the wheat bloſ- 
foms. The hoeing at this time is very neceſſary, whe- 
ther it be to or from the rows, as it gives freſh nou- 
riſhment to the plants, whereby the ears become fuller 
and larger. Mr. Tull directs only four hoeings, twice 
from the rows, and twice to them; but when the ſe- 
cond is allo from the row, there muſt be a fifth after 
the wheat bloſſoms is over. At this time the earth is 
ploughed to the rows. | 

For making ridges for a ſecond crop, Mr. Tull di- 
recs to turn two large furrows into the interval, going 
as near the ſtubble as convenient. If the trench be 
not deep enough, go firſt in the middle of it with one 
furrow, which with two more from the ridges, will 
be three furrows on each interval: continue thus 
forming theſe furrows, while the weather is dry.— 
The other furrow with the ſtubble may be ploughed 
wetter. 

By Mr. Tull's manner of horſe- hocing, there 1s 
much more ſurface expoſed, than by plain ploughing. 


Firſt 
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Firſt, by the deep hollow in the middle of the interval, 
at forming the ridges. 


Next, when the ſmall ridges are formed in the hol- 


low furrows or trench, if the intervals are ſuppoſed 


36 inches, if the plough goes 8 inches deep, the two 
fide cuts are 16; the bottom, where the ſole of the 
plough went 18 ; and the ſides of the ridge at leaſt 
14 inches each. By this 58 inches in place of 36, near 
one half more, is expoſed to the air and atmoſphere, 
Mr. Tull directs pulverizing the ſoil a good depth, 

where the ſtaple will allow it ; as the deeper it 1s pul- 
verized, and the finer it is made, the deeper the air 
and dews penetrate. He mentions the experiment of 
digging a hole, and filling it with earth well pulve- 
rized ; this will be found moiſt at the bottom, when 
the bottom of a furrow, of a few inches, will be found 
quite dry; therefore the roots of the one have moiſ- 


ture, and the others have none: but it is not pulve- 


rizing only that he directs, but expoſure to the atmo- 
ſphere, to receive the benefit from it, which ſinks 
deeper in pulverized than in hard ſtale ground. 

Hand- hoes, ſhims, and miners may anſwer to 
deſtroy weeds, but theſe going only one inch or two 
deep, have not the ſame effect; as the ground below 
remains nearly as hard as that whereon a crop ſtood, 
and muſt require much ploughing to put it in the or- 
der a farmer would require for wheat or barley. 

Mr. Tull, in many parts of his works, ſhews the ad- 
vantage of deep hoeing to pulverize the ſoil ; and 
how much ſuperior horſe-hoeing is to hand- hoeing, 
which only goes a few inches deep. In his Addenda 
he ſays, © I was deſired to take an exact account of 
the produce of a ſingle land of hand-hoed wheat, and 


an acre in the middle of a field of 25 acres of horſe- 


hoed, in order to know the different quantities pro- 
duced by each. The firſt wasin a common field 
planted upon the level with the ſame drill that planted 
the other, whereby there was a ſpace of 10 inches 
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tween the'two rows, and a ſpace of 18 inches be- 
tween this and the next row, ſo that each row had a 
ſpace of 14 inches of ſurface for the roots to ſpread 
in. It was hand-hoed very well, and the land had 


not been dunged in any manner fince the year 1719. 


& This crop was reaped very low, and threſhed out 


immediately, and produced 114 buſhels, the meaſure 


of the land being 52 perches. The produce is at the 
rate of 36 buſhels 6 gallons * per acre. The lands 
adjoining to it, of the ſame goodneſs, were judged 
by all gentlemen and farmers, who viewed them not 
to have above half the wheat on them, that this had, 
perch for-perch : and yet there was no difference in 
the management, except this being regularly planted 
and hand-hoed without dung; and the other ſown at 
random and dunged, (as they always are once in 


three years) The fallowings and ploughings of both 
were the ſame.” = 


« As to the acre of horſe-hoed wheat, it meaſured 


8 perches broad and 20 long, which is equal to 66 


feet in breadth, and 660 in length, the ſtatute mea- 
ſure of an acre. The crop being laid by itſelf, was 
after ſome time threſhed, and the produce 29 buſhels 
6 gallons F of clean wheat. Before it was threſhed, 
it was diminiſhed by cows that found a hole betwixt 
the boards of the barn, and pulled out ſome of it, and 
the poultry eat more; but the moſt extraordinary 
thing was, it being cut by bad reapers, who cut it fo 
high, that many of the ears, which by their great 
weight bent low, were cut off. I believe that if it 


had been well reaped, as moſt of the reſt of my wheat 


was, there would have been 32 buſhels received from 
this acre. 


« As to the difference of profit of the hand-hoed 


* As his meaſure is 9 gallons per buſhel; this is 40 buſhels 
three pecks. | 88 

+ As his meaſure was 9 gallons per buſhel, this is 33 buſhels 
1 gallon, Wincheſter meaſure, 0 | 


and 
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and horſe-hoed crops, it will, upon examination, ap- 
pear to be contrary to the opinion of the vulgar; the 
foil of the hand hoed being at leaſt as good as the 


other. Let us ſuppoſe them equal, and alſo the ex- 


pence to be equal, though that of the horſe-hoed is 
the leaſt. The hand-hoed was planted on a fallow, 
but the other had a good crop of wheat the preceding 
year, drilled in double rows ; and the year before that 
had a crop of barley drilled in treble rows, the ridges 
always the ſame breadth ; all theſe were horſe-hoed : 
but the year before the firſt of theſe, it had a crop 
of ſown black oats, fo that there were four ſucceſſive 
crops without a fallow or dung, and. there is now 
growing a fifth crop, being wheat, likely to be much 


greater than any of the preceding.” Therefore here 


being two crops of wheat for one; the profit of the 
horſe-hoed is almoſt double that of the hand-hoed; 
the hand-hoed has but one crop of wheat in three 
years, and one of barley, which is ſcarce halt the value 
of a crop of wheat, and the expence of the three years 
being in ſeed, tillage, &c. as much as the three crops 
of wheat, the profit of the horſe-hoed will be more 
than double that of the hand-hoed. 

This, I think, is a ſtrong proof of the efficacy of 


deep horſe-hoeing without a tallow ; as, in this caſe, 
it cauſed a double row to produce as much wheat as 
two double rows of the ſhallow hoed with a fallow on 


an equal quantity of ground: an effect which could 
not have been produced, unleſs each row of the leſſer 
number yielded more or larger ears, or both, than 
the greater number: neither could this be the caſe, 
if the roots did not take the greateſt part of their nou- 
riſhment from the pulverized intervals; conſidering 
that the rows having had no fallow, muſt, without the 
deep pulverizations, have produced much fewer and 
ſmaller ears than an equal number of rows that had 
the benefit of a fallow: vain therefore is the opinion 
of thoſe, who ſay the roots of wheat do not reach 

further 
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further. than two or three inches from the ſtalks, for 
if they did not, the horſe-hoed rows could have little 
or no nouriſhment from the pulverization of the in- 
tervals. If they did not enter them, they then muſt 
have produced leſs than an equal number of rows of 
the hand-hoed (that had a fallow) did, inſtead of al- 
moſt twice as much. 

* As to the queſtion, how many times wheat is to be 
hoed in ſummer, it depends on circumſtances and the 
condition of the ground; but, be the ſeaſon as it will, 
never ſuffer weeds to grow high, nor any unmoved 
earth to lay in the intervals long enough to turn hard. 

It is not often we hoe above four times, when 
the ſecond hoeing goes in the furrow of the firſt, to 
make it deeper; the 7hird fills up this furrow, and the 

fourth turns this furrow from the rows into the in- 
tervals.“ 

He ſays, The rows ho which the earth is hoed 
in the beginning of winter, and left bare till the 
ſpring, one would think ſhould ſuffer by the froſt 
coming near them, but it is quite contrary, for where 
the hoe has gone neareſt the row, its plants thrive 
beſt. The earth which the froſt had pulverized be- 
ing within reach of the young roots on that fide of 
the row, nouriſhes them at firſt, and when they grow 
larger in the ſpring, the earth from the middle of the 
intervals is thrown into them.“ 

He ſays, Roots broken by the hoe-plough, is 
no damage, for they ſend out a greater number of 
roots than before ; and theſe young multiplied roots 
are fuller of lacteal mouths than the older ones, which 
makes it no wonder that plants ſhould thrive faſter by 
having ſome of the roots broken by the hoe: for as 
roots do not enter every pore of the earth, but miſs 
part of the paſture which is left unexhauſted ; ſo when 
new roots ſtrike from the broken parts of the old ,they 

meet with that paſture their predeceſſors miſſed. Be- 
ſides that new paſture, which the hoe raiſes for them, 


and 
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thoſe roots which the hoe pulls out without breaking, 
and covers again, are turned into freſh paſture; alto- 
gether invigorates the plants. 

Dr. FoxvDycs, in his Elements of Agriculture ſays, 
« The advantages of drilling are: 

<« 1ſt, Giving an opportunity of deſtroying weeds, 

“ 24d. Of cutting the fibres of the roots, fo as to 
make them branch out again. 

3d. Of looſening the earth about the roots. 

«« 4th. Of throwing the earth on the ſtems, ſo as to 
make freſh roots break out. 

« 5th. Saving ſuperfluous ſeed. 

„th. Sowing the ground more equally. 

« 7th. Giving a free paſlage to the air.“ 

& Moſt plants that are uſed in agriculture, which do 
not branch out at the ſides above ground, as all corn 


and graſs do, may be made to branch out below.— 


Plants by being too cloſe rob one another of what 


they receive from above, air, ſun, dews, rain, &c. 


c Of the effects that attend the thorough plough- 
ing and pulverizing the ſoil, there are two molt cer- 
tain : If there is any poiſonous quality in the foil from 
metals or ſulphur, you deſtroy them by turning up 
the ſoil to the air, and you open a way for the fibres 
of the plants to go in queſt of their food, and thereby 
render them ſtrong and vigorous,” 

Some think where there are few weeds, a ſaving 
is made by giving one hoeing leſs. Mr. Tull gives 
an inſtance of the bad effects of this. He ſays, © The 
worſt error, I apprehend, the beginner will be liable 
to, is to expect the benefit of pulverization, where 
his land is not pulverized. I had this year, in the 
middle of a field of wheat, about two or three acres, 


the earth of whoſe partitions miſled one of the hoeings 


in the preceding ſummer ; the colour of the wheat 
was plainly diſtinguiſhed from that of the wheat on 
both ſides of it, at half a mile diſtance, in the ſpring, 
and was not above half the crop at harveſt. 5 
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ec But if the reſt of the piece had not had a hoeing 
more than this had, the whole then being alike poor, 
it would not ſo plainly have appeared, that the poverty 
of it was want of hoeing.” “ 

Mr. Millar, whoſe knowledge of plants is un- 
doubted, ſays: © Mr. Tull's deep or horſe-hoeing 
huſbandry has been almoſt univerſally rejected by far- 
mers, it is ſo oppolite to their accuſtomed practice; 
but notwithſtanding it is much to be wiſhed that this 


new huſbandry might be univerſally practiſed. For 


ſome few, who have made trials of it, have found 


their crops anſwer much better than by the common 


huſbandry, I have been informed by perſons of great 
credit, that on good land that was drilled and horſe- 
hoed, they had twelve quarters from one acre of land. 
Deep ploughing, where the ſtaple of the ground is 
deep enough to admit of it, will be of great ſervice to 
the corn, for the ſmall fibres of the roots, which are 
the mouths that ſupply the nouriſhment, extend them- 
ſelves very deep in the ground. I have traced many 
of them upwards of three feet deep, and believe they 
ſpread much further, where the ground is light. It 
is therefore of great advantage to have the ground 
ſtirred and looſened to a proper depth; for by ſo 
doing, their roots will find a ſupply of paſture for the 
nouriſhment and augmentation of the ears at the time 
they are forming, when it is moſt required, If the 
ground 1s ploughed ſhallow, the roots will have ex- 
tended themſelves to that depth by ſpring, ſo that 
when the nouriſhment is wanted to ſupply the ſtalks, 
the roots are ſtinted by the hardneſs of the ſoil 
which they cannot penetrate. When this is the caſe, 
the colour of the blades is frequently ſeen to change in 
April, and they ſeldom recover their verdure again. 
When this happens, the ſtalks are always weakened 
in proportion to the decay of the blades ; for it is well 
known, from long experience, that the leaves or 


blades of corn are neceſſary to draw in nouriſhment 


from 


from the air and dews for the increaſe of the ſtalks 
and ears.” 

Theſe extracts are ſufficient to ſhew that hor/e-hoe= 
ing is greatly preferable to hand-hoeing, and the com- 
parative advantages of the two modes may be more 
fully ſeen under the heads, Drilling, Intervals, and 
Produce, | | 
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EXPENCESs 


"THE farmers believed, that the expences of the 
1 drill huſbandry were more than that of the 
broadcaſt, <* From the frequent horſe and hand-hoe- 
ing.” Mr. Tull fays, © I began my horſe-hoeing 
ſcheme, firſt with double rows, but then they were 
different from what they are now, for the firſt had 


their partitions unequal, being the parting ſpace, 


thereby leſs proper for hand-hoeing ; the intervals 
were alſo too narrow for conſtant crops.” For ſome 
time he practiſed drilling three or more rows; but 
finding the middle row not equal to the outſide.rows, 
he drilled only two, (as it is eaſier cleaned from weeds) 
and the hand-hoeing cannot give ſo much nouriſh- 
ment or pulverize ſo much earth in the two 7 inch 
partitions, than from 1 in 10; and the ridge muſt be 
twice as deep of the mould for the triple rows, as for 
the double, or elſe the middle row will be very weak 
and poor, and the whole will be more exhauſted than 
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by an equal product produced by ſtrong plants. He 
afterwards from experience reduced his ridges to 
4 feet 83 inches, or 14 in the breadth of an acre, or 
4 perches ; upon this he drilled 2 rows at 10 inches, 
and hoed only 4 times, 0 

Mr. Tull employed oxen, which he fed upon lu- 
cern. In his calculation of expences, when he hoed 
only 4 times, he ſtates 1 ploughing to form the 
ridges, and 4 hoeings equal to 2 plain ploughings in 
the whole with oxen, only 4s. | 

If it is done with horſes, which 1s more expenſive, 
48. each, or 8s. for ploughing and hoeing. By work- 
ing with oxen he ſtates, ” L 


| "228; - Op 
Ploughing and hoeing, 8 
Bees, 23 pecks = «= 2-2 
Z « oO 6 
Weeding 8 „„ o 6 
Brining and liming 3 9 2 
Reaping - — - 8 
10 6 


Mr. Crack ſtates his expence, harveſt home, at 
11. rs. which is only 178. per Engliſh acre, He dril- 
led little ſhort of a Wincheſter buſhel to the Scot's 
acre (14 acre Engliſh), *© Though my foil is {tiff and 
heavy, I uſed only 2 horſes to the fingle hoe. The 
— ny hoes 24 Scots acres per day, above 38 acres | 
Engliſh.” - 5 

8 Sir Digby Legard ſays, © After the firſt year, when 
the land is reduced into fine order, one horſe is ge- 
nerally ſufficient to turn a furrow to and from the 
rows; and as a man and horſe can with eaſe horſe-hoe 
4 acres in a day, it cannot coſt more than 18. to hoe 
an acre, even including the repairs of the inſtruments, 
nor are more than 4 hoeings commonly required; ſo if 
we reckon 48. for ploughing the ground once to form 

7 the 
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the ridges; 48. for horſe-hoeing, 28. 6d. for hand- boe- 
ing; 28. weeding, and for drilling 6d.; 138. is the 
whole expence of managing an acre, in the new huſban- 
dry, and 38. 9d. for ſeed, makes the whole expence 
168. 9d. Such therefore being the caſe with which 
this celebrated method is performed, fo great the im- 

rovement of the land by it, and ſuch the extraordi- 
nary effects produced by merely ſtirring the earth, 
one would think every huſbandman ſhould be induced 
to give it a lair and candid trial.“ 


Sir Digby Legard, although he ſtates only one 


ploughing per acre to form the ridges, and 4 horſe- 

oeings; in the compariſon he makes with the Nor- 
folk courſe of broadcaſt, ſtates twice ploughing betore 
ſowing, and 3 hoeings, and theſe with 1 horſe. He ſtates 
the expence at 17s. 6;d. with wheat, and with barley 
drilled 16s, 03d. Several writers impute his crops being 
ſo much ſmaller than Mr. Tull's, (upon land of like 
quality, being light and dry) to his hoeing with one 
horſe, and with ſhims and miners, and hoeing only 3 
times, in place of uſing a plough with 2 horſes and 
deep hoeing. 

The expences of cultivation differ in different places, 


according to the foil. It is plain it mult be fo, as a 
ſtrong clay requires more ſtrength than loam, or light 


ſoil ; but it is not from that cauſe alone, that the ex- 
pences are different, but many others, as the plenty 
of labourers, price of labour, cheapneſs of living, &c. 
Theſe muſt needs vary the farming expences; but 
neither are all theſe circumſtances united the only 
cauſes of difference in the expence: cuſtom more ge- 
nerally regulates many places where they uſe oxen, 
there is often 6 oxen and 2 horſes where they plough 
only a few inches deep, and in ſoil, not clay; and I 
have been informed, that in many places a ploughman 
would not plough with fewer than 10 oxen, any more 
than a coachman accuſtomed formerly to drive 6 
horſes, would drive a cart: and many places round 
P23 London 
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London, in light garden ground 5 horſes are com- 
monly uſed under pretence of ploughing deeper. 

In many places the price of a firſt ploughing is from 
6 to 108. an acre, in others only 4s. 

But in ground, in good order, and moderately 
pulverized by conſtant tillage, more than 2 horſes 
5 not neceſſary, and the acre may be ploughed 
for 48. 

In horſe-hoeing, as it is pulverized and kept fine 
by frequent hoeings, and never allowed to be ſtale 
and hard, even after a crop, more than 2 horſes can 
never be 'neceflary. 

The other farming expences muſt be regulated by 
the cuſtom and prices of the country. 

Thus the expences muſt be different in different 
places. | 
In a courſe of four years of barley, turnips, clo- 
ver and wheat, ſhall ſtate ſome others in the ſame 
manner : 


SY | . 

Sir Digby Legard iss 9 1 © 
err. © 104 

Dr. Hunter's 4. years — — 13 19 0 

per year = - = 3 9.2 

Mr. Young's — — 10 5 11 
Is per year — 2 11 84 


In the 13th volume of Annals of Agri- 
. culture, Mr. William Pitt ſtates the Nor- 11 2 © 
folk courſe with harveſting and tythe 


Is per year — - SY $60 
After clover, wheat, including all ex- 

RS - -- i a 
Fallow, wheat TL” 0 
Saey after turnips -. - 3 4 6 
Mr. "am ſtates fallow wheat 6 6 © 

Fallow barley - —- 616 1 
Barley after turnips - 3 5 6 


In 
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In ploughing the ridges to form them, I ſhall ſtate 
the hiring price of 4s. per acre. Theſe ridges are 
ploughed plain at three bouts: and Mr. Tull lays, his 
6 feet ridges are ploughed at 4 furrows; in plain 
ploughing it takes 8. A ridge at 4 feet 8 inches 
would require 6 furrows in plain ploughing ; but in 
forming new ridges they are formed at 4. This is 
one third leſs than plain ploughing. 

HarRowinG,—As there are 14. ridges in "the 
breadth of an acre, or 66 feet by Mr. Tull's lateſt 
practice, 2 light harrows ſhould be fixed together 
by a pole, to go upon the top of the 2 ridges, 
and the horſes ſhould walk in the furrow between 
them; as 2 ridges are harrowed at once, the horſes 
walking on the hollow furrows ſcven-lengths of the 
ridge or 31 bouts harrows an acre. Having often 


counted the time of a plough making a bout of 220 


yards, when the horſes were walking flow, I found they 
made a bout in 8 minutes, bur ſhall allow 10. This 
for 35 bouts is 35 minutes to harrow an acre : at the 
above rate 14 acres are harrowed in 8 hours and 10 
minutes, and the horſes walk at the rate of 14 mile 
per hour; but allowing that they only harrow 12 acres 
at the rate of 4s. per day, it is 4d. per acre. 
DRILLIVG. With a double drill that ſows 2 ridges, 


1 man, 1 horſe, and a boy at 3s. drill 12 acres, which 


is 3d. and with a fingle drill that ſows 6 acres, is 6d. 
Per acre. 
In HoRSE-HOEING, as they make one bout in 10 
minutes, and there are 14 bouts an acre, it requires 
2 hours 20 minutes, and 4 acres in 9 hours 20 mi- 
nutes, which at 4s. per day, is 1s. per acre, But 
allowing only 3, is 18. 4d. and 4 hoeings 58. 4d. With 
2 horſes and 1 man, it ſhould coſt but 1s. per acre. 
SEED.—Mr. Tull and others drilled 3 pecks per 
acre, which at 58. per buſhel is 38. gd. 
Hax D-HOEING.— Mr. Tull paid 2d. for hoeing 30 
roods, or 165 yards, which is 18. 6d. per acre; and 
now 
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now they drill equidiſtant rows at ꝙ inches, the ex- 
pence of hoeing is only 18. 6d. per acre; and where 
the partitions are horſe-hoed with ſhims, the hand- 
hoeing the rows is done for leſs. With Mr. Cook's 
machine-hoe for hoeing the equidiſtant rows, Mr. 
Boot, in his account of his Compariſon ſays, he hoed 
10 acres in a day. This at 48. is near 5d. per acre. 

There is no occaſion for cutting ſtubble, where 
the practice is to reap low, neither is there occaſion to 
water furrows when ſown early, as the firſt furrows 
from the rows, before winter, keep the wheat dry, 
and when ploughed to the rows, the hollow furrows 
have the ſame effects. 


DRILLING EXPENCES. 


| 2 
2 Bouts to form the ridge, when in ridges - 2 8 
Pecks of wheat — - 30 
Driling at 6d, per acre. per day — oO 8 
4 Horſe-hoeings — — — 3 9 
Hand-hoeing rows — — — 4 0 
19 "1x 


In Mr. Young's Experimental Agriculture, al- 
though he- ſtates the expence of ſucceſſive crops in 
theſe experiments on an average of ten experiments, 
at 41. 28. 4d. it ariſes to. that amount from ſome being 
higher from hoeing and other expences ; but ſome 
are only 21. 198. 1d. including rent and harveſt, 


But I ſhall ſtate one. 


If from the ſubſequent ſtatement of Mr. Young, 
we deduct the unneceſſary expences and overcharge, 
the profit will appear to be el. 2s. 5d. 


Cutting 


1 
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5 Mr. Young's Neceſſary | 9 

| State _ drilling Difference, Fu 

of Expences. Expences. | 1 

| L 8. d. 4 8. c d. 8. d. 14 

Cutting ſtubble o 5 o 9 0 8 0-8-6 70 
2 Ploughings 0 4 o o 2 8 64 2 hl 
Harrowing 6-0 4 6: 0-0 8 4 i 
Drilligg 0.0 7 @ & Þ 8 of 
Seek 7 6 9 3 9 0 LY 4 
4 Horſe-hoeings © 6 8 8 8 8 5 
2 Hand-hoeings © 7 6 89 4 8 8 3 6 1 
1 * 2 O 16 1 1 5 3 2 

Deduct o 15 7 unneceſſary addition of expence. 1 

8 16 © ; | 

I 7 7 Harveſt expences. N 


Two quarters at il. 16s. 3 12 © 
Straw 0 14 © 


— 


— — 


— 


produce 4 
Expences 1 3 


r 9 


Profit 3 


„„ AA 
7 p * * 8 - 
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By thus allowing theſe expences, the whole expence 
of an acre drilled ſhould not exceed the value of 8 
buſhels of wheat, and ſuppoſing the produce ſo low as 


8 ” 
— — — 1 
— 


2 quarters or 16 buſhels, at only il. 16s. per quarter, vl 
with the value of the ſtraw, the profit ſhould be at leaſt gi 
21. 28. 5d. | 1 117 
In experimental agriculture the expence of horſes is 10 
ſtated from 10l. to 141. which is leſs than 18. per day. #1 
Another inſtance of the expence of drilling appears 14 
when we compare the expences of keeping horſes, 01 
with the quantity of land they cultivate, I ſhall ſup- * 


poſe the horſes coſt each 1 51. a year, which is leſs than 
18. per day for the working days, and the ploughman 


121. a year, or 92d. a day for the working days. 3 
| The *% 
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| L + £4 
The horſes 90 the ploughman 12l. is — 42 o © 


PER ACRE. 
This for 80 acres, the quantity managed by a 
 plough in the drill huſbandry, is, ncluing O 10 6 
harveſting and carrying out A 


Seed, 3 pecks per acre — — = 1 9 
Hand-hoeing partitions — — 8 4 
O 18 3 


As, in addition to this labour, ſome aſſiſtance may 
be neceſſary to this at ſeed time, and to forming and 
drilling, ſuppoſe an additional plough employed for 
3 months; the expence of this is 10l. 108. 

After the wheat is ſown, the ploughs can labour, 
ſay 20 acres of ſpring crops, and 20 in graſs, and I 
ſhall ſuppoſe the profit of that only to be 1]. per acre, 
or even one half; this would pay the additional 
expence, and allow for incidents. For this cattle ma 
be purchaſed in harveſt; and theſe after wheat ſeed 
ſeaſon may be fed in the ſtraw-yard, and ſold in the 
ſummer from the graſs with profit. As the quantity of 
graſs mentioned is more than neceſſary for the horſes, 
or if a few acres of potatoes were cultivated by horſe- 
hoeing, it would be found profitable for feeding the 
cattle, as well as a great ſaving of corn. 

The Rev. Mr. Dean ſowed three pecks per acre ; 
his drills were made by Mr. TulPs directions. The 
expence of hoeing is not mentioned. 

Mr. Cox, near Lymington, who obtained the gold 
medal from the Society of Arts, for his comparative 
experiments between wheat drilled in rows at one 
foot, and broadcaſt, ſtates the following: 
Upon 6 acres drilled were ſown 6 buſhels of wheaty 
2 acres were manured with chalk, the reſt had no 
manure, 


The 
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| | | E 
The expence of the drilled, per acre, was 19 2 
And the produce was 23 buſhels. 


The expence of the broadcaſt E 
And the produce, 19 buſhels 2 pecks. | 


In the Muſeum Ruſticum, vol. IV. Mr. E. S. ſtates 

a compariſon of drilled with a Mr. Y*s ſtate of 20 
acres broadcaſt for 9 years. In that he ſtates 2 
ploughings and 6 hoeings, according to Mr, Tull's 
firſt practice upon 6 feet ridges, and where plough- 
ing is at 48. per acre, and rent 158. Thoſe who 
ſtate the whole expences and profit of an acre from 
mall experiments of a few roods, and calculate the 
proportion of an acre from that ſtatement, can never 
be accurate. For a ſmall experiment may be ſo care- 
fully attended to, that not a ſingle car ſhall be left in 
the fields, or loſt, which is far from the caſe in a 
large field, where the reapers are often very negli- 
gent, and the gleaners carry off a great deal; and in 
threſhing a large field, there is often very great loſs. 
On the other hand, in a ſmall experiment, birds or 
accidents deſtroying a ſmall part of it make a conſi- 
derable difference in the calculation of an acre, or a 


field; but moſt of the ſtatements above-mentioned, 


being taken from experiments made upon great 


quantities of land, are juſter than thoſe from ſmall 
experiments, 5 


2 CHAP. 


WIR, 


. 


22 
* 


<a edge arr 


0 oO oC 
oe ” | : 4 * 
“FN ˙ 4 = . * 
— 44 9 2 — 
cont = — —— 


BL — > 
— — 
—— 
- 2 


——— 


— 


22 Ts - * 


3 
A 
* — 
— = - 


_= — > 
r 
72 — — "IS 
3 . 
— 9-ongaah 


8 — * 
„ — — 


* 
2 
K 1» 
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N the BROADCAST HusBAN DRY, the ſeed ſown 
is 21 buſhels per acre. If the produce is 20 
buſhels, this is only 8 after 1, if 24, it is 93 after 1. 
If every grain were to produce one ear, that one 
ear would only produce 8 grains. 


But on examining a BROꝶHD CASH crop, many of 

the grains produce two ears, and ſome more, where 

they have ſpace ; therefore a great deal of the ſeed 
is loſt, and does not produce. 

Ma. MiLLas ſays, © if a field of corn ſown in the 
common way is examined, they will find few roots, 
which have more than two or three ſtems, unleſs 
ſome few roots which have room to ſpread, upon 

4 which may be eight or ten ſtalks; but in a field of 
4 wheat, Tic had not a greater allowance than one 
buſhel of corn to an acre, I have obſerved that the 
roots produced from 12 to 14 ſtalks.” 
Mx. S. in the Muszum RusTicum, who exa- 
mined the ears of the broadcaſt, ſtates the produce of 
the ears, as hereafter mentioned, at an average of 
152 grains per ear. If we calculate the ears at that 
produce, then nearly one half of the grain ſown does 
not produce ears. It we ſuppoſe the produce 24 buſh- 
els, two fifths do not produce, or are deſtroyed, oy - 
the one buſhel is loſt. : | 
In the DRIL I huſb#ndry, three pecks is the com- 
mon quantity drilled upon ridges for horſe-hoeing. 
This is leſs than one third of the feed ſown broadcaſt, 
or nearly three pecks of ſeed ſaved. The ears are 
much larger when they have more ſpace ; and in good 
| ground, 
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ground, upwards of 52 ears are produced per foot, 
and each ear in ſuch ground has been found to pro- 
duce 60 grains. 

The old huſbandry is different from the new; 
which is an improvement of it. 

In the old, the whole of the ploughing and har- 
rowing is done firſt, to reduce and prepare the 
ground for ſeed. When the ground is hard, the 
roots cannot penetrate, or extend to find proper 
nouriſhment without aſſiſtance. 

When it is in that ſtate, it does not allow the ſun 
and air, and dew, and influence of the atmoſphere to 
penetrate into the roots, and enrich the ſoil. 

For this purpoſe it is ploughed, and made fine to 
a certain degree, and manured. The finer the 
ground is made, the more the fibres of the roots 
come into contact with the foil. For, ſuppoſe the 
earth were all in pieces of an inch ſquare, there 
would be many intervals where the earth did not 
touch the roots, and if theſe ſquares were hard, it 
would not touch them but in ſome few places, and 
therefore could receive very little nouriſhment from 
that earth, though the grain extended its roots a great 
way; whereas if it were fine, the earth would cover 
the roots and touch them in every part, by which the 
plants would receive more nouriſhment by the roots 

extending 6 inches, than by extending 2 feet in the 
other. Hence, as the earth is the conveyer of the 
vegetable nouriſhment, roots receive more from 
ground made properly fine, than from ground not 
properly pulverized, | 8 

In the Orp Husg AN DRY the ground is feldom 
made ſo fine as to allow the roots to extend; as in 
the common courſes there are not opportunities to 
do it, except when it is fallowed. | 
Beſides, when land is not made fine, many of the 
. weeds do not grow, and thefore cannot be deſtroyed 
until it is fallowed, and when made finer than ordi- 
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nary, for barley, or other crops, theſe e ee 
in abundance. 

In many of the courſes, the weeds, inſtead of 
being deſtroyed, are encouraged and encreaſed. As 
the ground 1s often worn out and exhauſted by over 
cropping, it is then ſo hard and poor, that ſcarcely 
any thing will grow but weeds, which grow in abun- 
dance and multiply, and are ready to deſtroy any 
crop. The farmer is at the expence of beſtowing cul- 
tivation and manure upon it; and in the old huſban- 
dry, the quantity of ſeed ſown i is three or four times 
more than neceſſary, and more than the ground in 
the ſituation it is in, can nouriſh and bring to per- 
fection, were they all to grow. And the weeds 
exhauſt the ground of more of the vegetable nouriſh-_ 

ment, than what, if properly applied, would be ne- 
ceſſary to produce a good crop. | 

As wheat is the moſt valuable crop, ook labour 
and expence are beſtowed, in order to reſtore and 
enrich the ground, fo as to be able to produce it. 
As this grain is to be longer maintained than ſpring- 
corn, it requires more nouriſhment ; but as it has no 
aſſiſtance from ſeed time to harveſt, the ground ſub- 
ſides, and then turns hard and folid, which prevents 
the roots from penetrating in queſt of nouriſhment 
when they have the moſt occafion for it; that is, 
when going into ear. 

In the Bxoapcasr culture, the earth is hid and 
hard after a crop, by being ſo long under it without 
any cultivation, and therefore requires more ſtrength 
to plough it. 

Tax DzILL HusBanoay was propoſed to remedy 
the defects of the old, by pulverizing the ground and 
making it fine, and keeping it ſo by frequent and 
deep horſe-hoeing ; in order to allow the roots freely 
to extend in queſt of nouriſhment. 

It was intended, by drilling the ground in rows, to 
allow it more ſpace for receiving the benefit of the 


influence 
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influence of the atmoſphere, dews and air; by means 
of horſe-hoeing to the ground, and by expoſure, to 
receive the benefit of thoſe celeſtial influences, not 


only to aſſiſt the preſent crop, but to prepare it for MM 
the next. . Hh 
By allowing more ſpace to the ſeed: to ſow no 1 
more than the ground can nouriſh and bring to ma- | MW 
turity. os 110 
By hoeing, more effectually to deſtroy the weeds, 1 
and prevent them from depriving the grain of ſo oh 
much of the nouriſhment as it ought to have. The 4 
effect of this is plainly ſeen by examining a broadcaſt A 
crop, where the ears are found much ſmaller, and il 
the ground well ſtocked with weeds. This Mr, Wo 
Tull mentions, and ſays, © when the broadcaſt farm- A 
ers have done all they can, the paſture they raiſe is 4. 
generally too little for the ſtock that is to be mainn- 


Sow 


tained upon it, and much the greater part of the 

lants are ſtarved. As from 10 gallons of feed they 
ſow (25 buſhels) upon an acre, they receive commonly 
no more than 20 buſhels. of wheat per acre, which 
is but an encreaſe of 8 for 1. They are obliged to 
ſow a great quantity of ſeed, that the great number of 
plants may be the better able to contend with the 
weeds ; and yet too often at harveſt we ſee a great 

crop of weeds and little wheat.“ | 

The weeds are deſtroyed in the old huſbandry 
only by fallows, or fallow crops. In this laſt, the ſu- 
perficial hand-hoeing is not ſo effectual, as deep 

| horſe-hoeing ; and that is performed only once in the 
courſe. But in the drilled it 1s repeatedly horſe-hoed 
ſeveral times every year by a plough. 

In the drilled huſbandry there is not above one | 
third of the plants; and although it ſhould produce 1 
as great a crop, or greater than the broadcaſt, the 

land is much leſs exhauſted, as there are fewer plants, 
as the hoeing adds a freſh ſupply, and each grain is 4 
| allowed 41 
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allowed four times the ſpace of earth, or 8 to 
grow upon. | 

Dung is not neceſſary where the ground is good, 
and made properly fine by the hoeing culture. Mr. 
Tull thus compares the ſituation of thoſe who adopt 
his method with that of thoſe who follow the old 
courle; We can hoe two furrows whereon the next 
crop is to ſtand, immediately when the crop 1s off. 

„ 2dly. We have no uſe for a fold, becauſe our 
ground has annually a crop growing on it, and it 
mult be a year, if we would fold it. 

“ 3dly. We can plow dry, and drill wet without 
any manner of inconvenience. 

&« Athly. The broadcaſt farmer fon the weeds 
will grow and deſtroy his crop.—We hope they will 
grow; to the end we may deſtroy them. 

oh cthly. We do not fear to plant, becauſe we can 
help the ſtaleneſs and hardneſs by hoeing. 

6thly. We can plough our two furrows of every 
ridge dry, whereon the rows are to ſtand, —After 
finiſhing them, let the weather be wet or dry, we 
can plough the laſt two furrows. 

« We can plough our two furrows in the fourth 
part of the time, they can plough their 8, which they 
muſt plough all dry on a 6 foot ridge, they cannot 

lough a part dry and a part wet, as we can. 

ce 7thly. We never plant our feed under 1 
but at a proper depth, and then there 1 is no danger of 
burying it. 

te 8thly. We not only plough a deep furrow ; but 
allo plough to the depth of two furrows, that is, we 
trench plough where the land will allow it, and we 
have the greateſt conveniency imaginable for doing 
this, becauſe there are two of our four furrows always 
lying open, and two furrows ploughed (one under 
the other) are as much more advantageous to a crop, 
as two buſhels of oats are better than one for nous 
riſhing a horſe. 


9thly. 
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y. We raiſe a high ridge on the middle of each 

1 and the furrows or trenches from whence 

the earth of theſe ridges were taken, ſerves to drain 

off the water from the wheat, which makes it drier 
than harrowed wheat.” 

In the horſe-hoeing huſbandry, repeated ſucceſlive 
crops are obtained of wheat without manure, which 
cannot be obtained in the old huſbandry with manure, 
and this with one ploughing and four hocings. 

Therefore the four hoeings producing ſucceſſive 


crops without manure, (which cannot be done in the 


other, even with manure) ſhews clearly the ſuperio- 
rity of ploughing or deep hoeing over manure, when 
{o little as four hoeings, which is only equal. to one 
common ploughing, produces ſuch an effect. 
Mr. Tull and others have made compli be- 

tween the broadcaſt and drilled mode of agriculture 
for one crop; Mr. Tull uſed oxen tor his tillage, fed 
upon lucern, which maintained them at a ſmall ex- 
pence ; he ſtates the expences with cattle, in the 
country where he lived, as tollows: 


| BROADCAST. | DRILLED. 3. 4; 
22 Buſh. ſeed, at 3s 3 Seed '- = a= I 2 
per buſhel 7s. 6d. 2 6 Tillageifdone by g 
Thrice ploughing and fl 3 horſes 8 
harrowing 168. | Drilling - - 0 6 
Weeding - = - o 2 © Weeding = - 0 6 
Rent of a year's fallow o 10 © Uncovering - © 2 
3 Load of dung, 11 108}, 10 Brining and liming 0 x 
and cartage Reaping - - 2 6 
Reaping and Harveſt: 4 6 — 
| I4 © 
4 10 © — 


« To compare the profit we may proceed thus: 
the rent and expence of a drilled acre being 11. and 
of a ſowed acre 5l. one quarter of corn bears an 
equal proportion in profit to 11.. as five 5 2 

uce 


Jl 
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duced by the other, do to the gl. The expence of a 
drilled acre is but the gth part of the ſown in the 
common manner, 

In making compariſons between the honda 
and the drilled mode of cultivation, to reaſon from 
one crop 1s not a juſt compariſon. For, although 
the broadcaſt may often produce a greater crop for 
one year, it may not be ſo profitable for the courſe : 
nor indeed, all things confidered, tor the year. The 
profit is not the quantity produced; but what 1s frec 
after all expences. 

The broadcaſt tillage is often fallowed and ma- 
nured for wheat and barley. This is a conſiderable 
expence, if ſtated to that crop only: and as the 
advantage is felt by the encreaſe of the following crop, 
to ſtate the expence of manure and fallow to the 
firſt crop is not a fair mode of compariſon. A fal- 
low, manured, is not leſs than from 41. to 61. To 
repay this alone would require a produce of from 16 
to 24 buſnels of wheat. Whereas the total expence 
of the drilled tillage including rent, does not exceed 
the value of 8 buſhels, or 21. And if the two acres 
were drilled, ſhould produce 4a n for the ex- 
pence of gl. 

The broadcaſt produces but one crop of wheat in 
a courſe of ſeveral years, and the other crops are of 
much leſs value; whereas in the drilled and horſe- 
hoed there is a crop of wheat every year, which can- 
not be raiſed in the broadcaſt, even with manure, 

In Mr. Young's Tour through England, almoſt 
the whole of the wheat is after fallow, and alſo ma- 
nured; and in all this, there are 2 that do not exceed 
20 buſhels Per acre. 

The other 2 are rich and high rented ground, and 
-produce great crops. The average of the whole in 
the broadcaſt agriculture is 24 buſhels per acre. He 
mentions experiments. of drilled crops, where the 
any was 25 buſhels, 


To 
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| To produce this average of 24 buſhels in the broad- 
caſt, 2 acres are employed, the fallow is ploughed 
from 5 to 6 times, and excluſive of rent and harveſt, 

is not leſs than from 4]. to Gl. per acre. 
If two acres are drilled and harſe-hoed, the ex- 
pences as above are 2l. per acre, or 4]. for the two, 
and the produce 5 quarters or 1ol.; and the expen- 
ces of the other from 41. to 61. to produce 3 quarters 

or 61. 
1. 8. d. 
The difference of profit of or pr oduce =1 W 
3 quarters - - 

Expencſde = = = 4 0 0 


Profit 2 ©0 0 


Drilled two acres, W produce Re IO © 
Expence = = J 4 > ns 


Profit 6 O o 
Dedudt broadcaſt profit 2 0 0 


Drilled ſuperior - - 40 0 


Beſides the difference of laying out ſo much for 
manure upon this crop, which may be employed to 
more profit to the farmer upon other ground. 

Mr. Tull made many compariſons between broad- 
caſt and horſe-hoeing, and fays: *I have often 
weighed the produce off the ſame quantity of ground. 

I allow two ſquare yards of their crop, to one yard 
of my treble rows) of all forts of ſown wheat, both 
the beſt and worſt, but never have found any of the 
ſown equal to my broadcaſt.” (© I am ſorry that 
this farm whereon J have only practiſed horſe-hoeing, 
being ſituated on a hill, conſiſts of chalk on one fide, 
and heath ground on the other, has been noted for 
the pooreſt and moſt ſhallow ſoil in the neighbour- 
hood. 
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A VERY intelligent and accurate farmer, a Mr. 
E. S. who has wrote ſeveral letters in the Muſeum 
Ruſticum upon the drill huſbandry, and ſhewn many 
miſtakes and unjuſt accuſations of fome who wrote 
againſt the Tulhan huſbandry, in the third volume, 
mentions an experiment of the weight of wheat, and 
number of grains per ear; and weight of ſtraw and 
chaff in the broadcaſt culture. | : 

« He took out ſome wheat from a ſheaf, ſorted it 
into four parcels, and weighed them ſeparately, and the 
ſtraw and chaff, and numbered the grains and ears. 


Ears. in. Ear. 
Largeſt 250 5467 22 
500 8765 I7Z 
250 3545 14 
250 1622 64 


| 1250 19 99 60 

Average of the whole of the ears is 15+ grains per ear. 

Twenty of the largeſt ears produced at a medium, 
34 grains per ear, and 2 only produced 40 and 41. 

The length of the ears was from 34 to 14 of an 
inch, the medium 2 inches. The weight of the crop, 
agreeahly to the above reckoning ; the ſame at 20 
buſhels is 222 Wincheſter, the total weight of the 
Crop Per acre. 


WHEAT. CHAFF. STRAW. © TOTAL. 


cwt. qr. Ib, cit. qr. lb. cwt. qr. Ib. cwt. qr. Ib. 
12 2 0 3 1 23 13 1 7 29-1 x 


From this he ſhews the uncertainty 'of calculating 
the amount of a crop from taking a ſmall number of 
ears; and from the uncertainty of fixing on any ſize 
of ears that will give a jaſt medium. He ſays, The 
diſproportion in the number of ſmall and large ears is 
very remarkable, as alſo in ſize : for if we calculate 
from the 20 largeſt, we ſhall find that 43 of them 

| weighed 
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weighed as much as 288 ſmall ones; or 1 large one 
produced as much corn as 7 ſmall ones. This great 
difference is not from the rudiments of theſe ſmall 
ears, but 1s occaſioned principally from bad culture, 
and want of nouriſhment ; becauſe we ſee plants, raiſed 
from the ſame ſeed, will have large or ſmall ce ac- 
cording as they are cultivated.” 
Alt is certain that the ears of wheat do not arrive at 
the ſize they are naturally capable of; and if it was 
known at what period they were formed, the ſtint- 
ing of them might be prevented by a dreſſing, or cul- 
ture, at that period. 

e That there 1s ſome ſuch period in nature, may 
appear from other circumſtances in the growth of 
this plant. There is a particular ſeaſon for its tiller- 
ing, or ſpreading; another for its upright growth; 
and one for its bloſſoming and forming the ſeed; and 


probably one alſo for the ear being formed: and the 


growth of it, in reſpect to each of theſe, may be 


promoted by culture, or retarded by a defect of ; 


nouriſhment, at theſe periods. 

« When the ſeaſon of tillering is paſt, no culture will 
make the plant throw out more branches; and after 
the ear is ſhot out, it 1s then impracticable to make 
it larger, viz. to encreaſe the number of cheſts. 
Again, when it has bloſſomed, no art will cauſe the 


{tem to riſe higher. And, laſt of all, after the time 


of bloſſoming, there is no adding of one grain more 
than is already formed in the ear; though, in all 
theſe caſes, an addition, or improvement, may be 
made by culture, it applied at the proper time, 

<« It is therefore of importance to know the periods 
of growth of the different parts of the plant; and 
that if we happen to miſs aſliſting of it in one, we 
may improve it in another. If the ſeaſon is loſt to 
encreaſe the number of tillers, we may enlarge the 
ears; or, if that is alſo omitted, we may encreale the 


number of grains in the ears, and make them larger, 


and tuller of flour, 
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« Tt has been ſuppoſed, that the moſt important 
ſeaſon for hoeing, for the purpoſe of filling the ears 
with grain, is, ſoon after bloſſoming; this J believe 
is a miſtake, for before the bloſſoming is over, the 


grain it conſiderably advanced. I have found 77 
grains in an ear of 44 inches long, and at the fame 


time a conſiderable part of the blofloms ſtill remain- 
ing. So that it ſeems very probable that the ears 
could produce a third part 'more than they uſually 
do, were they, aſſiſted at that time with ſufficient 
nouriſhment.” | | 


By this experiment of this moſt intelligent writer, 


it appears a great deal of feed is loſt, or does not pro- 


duce ; as if 2* buſhels of ſeed were ſown, and each 
grain produced 1 ear with 15 grains, the produce 
would be 374 buſhels, or 15 after 1; whereas the 
produce is ſtated at only 20 buſhels, nine-gallon 
meaſure, or nearly 22 buſhels 2 pecks Wincheſter ; 
by this the produce of 204 is only near 8 after 1, or 
nearly the one halt of the ſeed does not produce. 

In the drilled huſbandry with 2 rows per ridge, 3 
pecks are ſown per acre for horſe-hoeing. 5 

A ſtatute acre is 10 chains, or 220 yards long by 
22 yards broad; as there are 28 rows of that length, 
which is 6160 yards, from which, allowing 6 yards 
from each, or 168 yards for head ridges, there re- 
mains to be drilled 5992 yards. By the table 3 pecks 
drilled, is 82 grains per yard of ſingle rows. 

In a yard of length (as the breadth of the ridges 
is 4 feet 83, or 56 inches, with the 2 rows) this is 
for each row 28 inches in breadth, which multiplied 
by the length, and divided by the grains, each grain 
has a ſpace of 12 ſquare inches, whereas in the broad- 
caſt, the grains have only a ſpace of 3 inches. 

In the broadcaſt huſbandry theregjs nearly one- 
half of the ſeed loſt: in the art, as the ſeed 
has 3 times the ſpace, beſides being free from weeds, 
and has the additional afliſtance of more nouriſhment 


by 
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by the horſe- hoeing, more of the ſeed may be ex- 
pected to grow than in the broadcaſt. | 

In the horſe-hoed land 3 pecks are drilled per acre; 
this is 164 grains per yard of double rows, allowing 
one-fourth of the ſeed not to grow, or to be de- 
ſtroyed, there remains 123. If each produce 1 ear at 
40 grains is 123 ears per yard, or 25 buſhels 12 gal- 
lon, which is more than the broadcaſt. 

The above ſuppoſition, where one fourth is ſup- 
poſed not to produce, and the remainder to produce 
but one ear, ſhews what Mr. Tull ſays to be juſt: 
5 That a good crop may be produced from 150 
ears.” 

Of late, fince the Rev. Mr. Cook's drill for equi- 
diſtant rows was contrived, many compariſons have 
been made between that and the broadcaſt, by which 
it appears, this method produces much more. 


Beſides the inſtances mentioned in a former chapter, 
{hall ſtate an abſtract of a few more. 


Rqui-dif. Broadcaſt. Drilled Sup. value. 


| ſuperior. 
N b. g Þ  Þ: E IJ. „ d. 

Mr. Neat 2300 190 4 00 es 

Dae. 296 0 231 
Vol. of Annals 41 0 0 | 

| 42 2-0 

Dr. - 44 % % ẽͥ,.ᷓ $1 $46 = 
Mr. Dean 30 4 0 26 1 © 13-9 

17-Ditto - 29 %%% „ :8 0&0 0-; 
Magenda - - 42 00 340 8 © © Includ. ſeed 
Mr. P. Smith 34.14 21 3124 T0 


In the broadcaſt by Mr. Arthur Young's Tours to the 
South, through 600 miles, the average produce per acre of 


wheat was _ - - - 24 

The higheſt I ” — 48 

Average of 2 - — 32 
The tour through the Cate! in 1790, forms the average, 

W heat = — Sh * _ 24. 
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The higheſt = , 5 , 30 
. Ile of Thanet 5 3 = 
In the Northern tour, average 24. 
In a ſmall tract where gentlemen have been at great I. ; 
expence = AY is + Fool 4 


The method of inde the light land of Nor- 
folk, is very different from the horſe-hoeing, as men- 
- tioned by a Norfolk gentleman of great experience in 
agriculture, (whole name I am not at liberty to men- 
tion, not having his authority ſo to do) who tried an 
experiment for the purpoſe of aſcertaining how long 
land might be kept in a ſtate of profitable production 
of grain or pulſe, merely by the drill huſbandry of 
Mr. Cook, without fallow, turnips, or clover, from 

e year 1787 to 1794 it was drilled with wheat and 
peas alternately; in the unfavourable ſummer 1794, 
from a pea ſtubble. The produce was 14 quarters 
2 buſhels of wheat, from 4 ſtatute acres 2 roods. Here 
is a practice almoſt the reveric of Mr. Tull's, and ex- 
perience has convinced us of its utility. After clover 
lays once ploughed, then rolled down as cloſe as poſ- 
ſible, drilled or dibbled, after which we run our flocks 
over to compreſs the ſurface ; the proceſs of hoeing 
is uſed as much as poſſible to that ſurface in order to 
avoid looſening the ſoil.— This is a ſtrong inſtance of 
the effect of hoeing upon ſuch light land to produce 
8 ſucceſſive crops of grain, in place of 1 of graſs and 
1 ol turnips in 4 years, and is certainly more bene- 
ficial to the public. 

This judicious method of aui on ſuch light 
land, experience has ſhewn by the above inſtance, that 
it is right ; but this method is quite the reverſe of the 
horfe-hoeing ; and although judicious and proper on 
ſuch ſoil, would have a contrary effect upon ſtrong 
ſoil, as the Tullian method would have on light land. 
Nevertheleſs many have adopted the Norfolk courſe 
in general upon all ſoils, particularly. Mr. Arthur 

Young, 
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Young, to whoſe eminent talents, knowledge, and 
experience in agriculture, much deference is cer- 
tainly due. 


By the average of the commuriibag which I have 


counted, ſtating the ſuperiority of the equi-diſtant 


rows above the broadcaſt, it is nearly about 6 buſhels 
per acre. The ſaving of ſeed in drilling is 1 buſhel 
per acre. 

This in a year of ſuch ſcarcity as the preſent, be- 
comes a conſiderable object to the country. In ſuch 
a general view I ſhall ſtate it as the Preſident of the 
Board of Agriculture does in his Addreſs, but confine 
it to wheat, and take Warwickſhire, of which the 
acres of different grain is mentioned, 

The acres in wheat are ſtated at 25,700. If drilled 
either in equi-diſtant , or horfe -hoed, allowing the 
faving to be 1 buſhel per acre, would be 3214 m—_ 


ters. 


As the ſuperior produce of the e by the 


experiments is ſuppoſcd to be 6 buſhels, but allowing 


a 


it to be only 3, would be 9637 quarters. This is a 
difference of 12,850 quarters of wheat in one county 
only.—But as this is ſo much greater an object than 
moſt farmers take into their view, I ſhall ſtate what 


many farmers have in wheat, 60 acres, 
Quarters. 
Saved in ſeed at 1 buſhel 60, or 74 quarters 7 
Superior increaſe at 3 buſhels or quarters 224 
30 
a 13 
Or, at 21. per quarter - 60 oO 


The difference of expence of broudeadi, by 
ſtatements of compariſon of drilled with Nor- 31 10 
folk courſe, where there is no expence for 
tillage at 108. 6d, ſaving for one year = = — 

| ee 91 10 
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COMPARISON OF HORSE-HOED WITH EQUI+s 
DISTANT ROWS. 


THERE are no writers who mention compa- 
riſons between equi-diſtant rows, drilled at different 
diſtances, and horſe-hoed with two rows upon a 
ridge, but Mr. Tull, till of late. 

The firſt of theſe methods was Mr. Tull's firſt 


practiſe for many years, which he found inferior to 


the horſe-hoeing huſbandry. 


Of late fince new drills have been contrived ; 
many have practiſed the firſt to great extent, but 1 


do not find any that have practiſed his horſe- hoeing, 


ſince Sir D. Legard; Mr. Wimpey, Rev. Mr. Dean, 


and Mr. Crack. 

Mr. Tull mentions a compariſon which he made 
between the equi-diſtant and horſe-hoed; the firſt 
upon a fallow, and the horſe-hoed was after a crop 
of wheat, which was preceded by three ſucceſſive 
crops without manure, or fallow. 

Many ſuppoſe that equi-diſtant rows at 9 inches, 
produce more than horſe-hoed rows, with two rows 
per ridge of 4 feet 6 inches. Each drill occupying 2 
feet 3 inches, leads them to ſuppoſe that moſt part 
of this ſpace is loſt, 

To ſhew this is not the caſe; it is mentioned that 


Mr. Millar traced roots 3 feet long; ; and it is ſhewn, 


that ſingle grains in rows at 3 feet, and 1 foot in the 
rows, produced double the number of ears.— Then 
7 grains in a place, where planted in the ſame diſ- 


tance of drills, were at 3 inches diſtance in the 


rows, 

In equi-diſtant rows at 9 inches, as directed to be 

drilled. 
By the Rev. Mr. Cook's uſing his drills at 9 inches, 
there are 6 ridges in the breadth of an acre, with 12 
drills is 72. This is 36 double rows, after deducting 
6 yards from the length, ſuppoſed to be loſt by turn- 
] ws 


— 
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ing on the head ridges, there remains 214 yards 
This multiplied by the rows, make the whole length 
7704 yards of double drills. 

In 1 buſhel of ſeed there is 976 ounces, and of 
common wheat 676 grains per oz. or 659,976 grains. 
This divided by the yard is 857 1 Per yard of 
double rows. 

The length of 1 yard of 2 ſingle rows 18 72 inches, 
this is 15% grains per inch of the drills—and each 
grain has a ſpace of nearly 7: ſquare inches. 

In the horſe hoed with 2 rows per ridge of 4 feet 
6 inches, there is 14 double rows and two thirds, 
which is 3138 yards. The ſeed directed to be fown 
3 pecks, which is 494,822 grains: this divided by 
the yards, is 1 57 per yard, which is nearly double the 
quantity of that of the equi-diſtant, and 25% gras 
per inch of the drills. 

In the horſe-hoed ridges of 4: 6, there are 2 hol- 
low furrows left open, one on each ſide; this leaves 
z feet for the 2 rows, which 1s 18 for each of ſpace 
in place of 9—and multiplying 36 by 36, and di- 
viding that by the grains, each has g ſquare inches 
of ſpace. By this the ſeed of the horſe-hoed is dou- 
ble, and the ſpace likewiſe double to the other per 
yard. It may be expected, it ſhould produce dou- 
ble, which would be in proportion to the ſeed lown, 
or one fourth lets. 

If the equi-diſtant drills are ſuppoſed. to produce 
40 buſhels per acre (and there are inſtances where 
50 buſhels are produced,) this would be 34,040 
ounces, or 5 ounces per yard.—In the horſe-hoed, 
if one fourth leſs, this would be 3o buſhels, or 
29,280 ounces, or qe ounces per yard. 

That the horſe hoed ſhould produce more than 
the equi-diſtant, in propörtion to the ſeed, may be 
ſuppoſed from the ſuperior culture it receives, which 
ſupplies it with treſh nourithment by the earth being 
laid to the roots that has been enriched by the at- 
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moſphere at the time it requires the moſt aſſiſtance, 
that is, when coming into ear, which increaſes the 
ears, as well as the ſize of the grain—And by pul- 
verizing the ſoil, by which the roots have eaſy acceſs 
to extend in queſt of nouriſhment, _ 

This benefit, neither the equi-diſtant, or broadcaſt 
have, for when theſe haye extended their roots the 
ſhort ſpace, they have no more aſſiſtance, only a 
ſhallow hoeing, which only deſtroys a few ſurface 
weeds, but does not open the ground below. 

Although the equi-diſtant ſhould produce a greater 
crop, ſucceſſive crops of wheat cannot be obtained in 
that method, although it muſt be much cleaner and 
freer from weeds than broadcaſt. 

The difference of crops of wheat, and that of any 
other grain is conſiderable; but this is another con- 
ſideration in favour of horſe-hoeing. 

The equi-diſtant rows muſt be ploughed e 
times to prepare it for another crop, and perhaps 
manured. This requires time, even was the wheat 
drilled upon one ploughing after clover or peaſe. 
But the horſe-hoed ridges, whether for wheat or 
grain, requires at moſt 2 bouts, or 4 furrows to 
form a ridge, which in common ploughing, requires 
three bouts or 6 furrows to plough the ſame breadth. 
This is all that is neceſſary for land that is formed 
into ridges for horſe hoeing. 

Some ſuppoſe it more feed was ſown in the equi- 
diſtant rows, the crop would be greater; but from 
Mr. Tull's long experience and practice, it is moſt 
adviſable to follow his directions until experience 
ſhews us it is wrong, and giving allowance of more 
ſeed, where the farmer, from particular circumſtances, 
finds it neceſlary. 

Hand hoeing, no doubt, looſens the ground for 
an inch or two, and deſtroys weeds, but the ground 


below is ſtale and hard, by remaining ſo long un- 
moved, 


Hoeing 
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Hoeing equi-diſtant rows is more expenſive: hand- 
hoeing requires a great many labourers, and they 
cannot always be procured. 

By the Tullian huſbandry, both the intervals and 
partitions are hoed by horſes. The partitions by two 
ſhims, and intervals deep hoed with a plough. This 
requires but a few labourers, even for an extenſive 
farm, and therefore may be practiſed in many places 
where the other cannot, for want of labourers; but 
horſes may be got where labourers cannot, and it is 
ſhewn fewer horſes are neceſſary in this, than in 
the broadcaſt huſbandry. 

In the drilled land there is not above one third of 
the ſeed ſown that there is in the broadcaſt, which is 
a ſaving of nearly two buſhels per acre. This is not 
only an advantage to the farmer, but to the public: 
and as it requires a leſs number of horſes, it is alſo 
a ſaving of a great deal of ground which, is employed 


tor graſs and corn for horſes, which would be much 


better employed for the maintenance tor the inhabi- 
tants, or export.—This ſaving would amount to a 


very great quantity; allowing only 7 acres for hay 


and corn for a horſe, 100 horſes would require 700 
acres. 


That the horſe-hoed 1 ſucceſſive crops of | 


wheat, is ſhewn by many inſtances. The difference 
between 4 crops of wheat, and 4 crops in a courſe 
of any other grain, is conſiderable in value.—That 
horſe-hoeing enriches and improves the ground, thele 
inſtances ſhew ; and this is not the caſe in any other 
_culture, except in one inſtance, where drilled at 14 
inches. 

And that the land after horſe-hoed wheat, is fit 
for a ſucceeding crop of wheat, is admitted by Mr. 
Young, who is no favourer of Mr. Tull's horſe- 
hoeing huſbandry.—He ſays: “after the equi-diſtant 
rows the land {ſtands in need of a fallow. But 
the horle hoed is prepared tor a freſh produce, and 

8 2 18 


2 
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is vaſtly ſuperior to the ſtate of a fallow, in the fields 
of a common farmer.” 

Some ſuppoſe this method is the ſame with a fal- 
low and crop of wheat alternately, (which is found 
to decline without manure)—As the difference only 
is, that the fallow in the horſe-hoed is upon the 
ſame ridge with the crop, and the other is upon a 
different field from the crop. 

But the horſe hoed is quite different; for in the 
broadcaſt while the crop is upon the ground, the 
land receives no manner of culture, neither does the 
crop, and is liable to all the inconveniences the 
broadcaſt is mentioned to be, and it is generally left 
to ſtruggle with the weeds, and three times the 
quantity of ſeed is uſed, more than is ſown in the 
drilled: this and the weeds greatly impoveriſh the land. 

And as the broadcalt hes fo long uncultivated and 
turns hard, it cannot receive that benefit from the 
influence of the atmoſphere, which the drilled does 
by being cultivated and open to receive it, and 
horſe-hoed' when the crops are on the ground, as 
well as the hoeings to prepare for the crop, which 
makes 4 hoeings to prepare the land for the crop, 
and 4 hoeings when the crop 1s upon the ground. 
By theſe means the Horſe-hoed is much more enriched 
by the cultivation, and leſs exhauſted by weeds and 
ſeed; by this the drilled crop appears no more ex- 
hauſted, than what is fully replaced by the horſe- 
hoeing ; and which the fallowing of the broadcaſt 
appears not ſufficiently to do. 

And in good ground, where 20 buſhels are pro- 
duced per acre, the broadcaſt to equal this, muſt 
produce double. | 

From the inſtances ſtated, it is ſhewn, that the 
horſe-hoed improves the ſoil, fo as to produce ſuccel- 
five crops of wheat without manure, which is not 
yet experienced in any other caſe. 

And 
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And that barley or other grain is encreaſed by being 
ſown broadcaſt, after a horſe-hoed crop of wheat. 

Every farmer finds by experience, that wheat re- 
quires the land to be richer than for barley or other 
grain, and therefore gives it more tillage, or fallow 
and manure.—And that wheat aiter barley or oats is 
never a good crop, which ſhews the land is more ex- 
hauſted than after a horſe-hoed crop of wheat; and 
I believe no farmer would expect a crop of broadcaſt 
wheat, after a preceding crop of wheat: but in the 
horſe-hoed, repeated ſucceſſive crops are obtained af- 
ter wheat for years, which ſhews the land is not im- 
poveriſhed by the crop. 

Every farmer knows that land prepared for wheat 
produces great crops of barley, and other grain; there- 
fore may expect good crops of drilled barley after 
drilled wheat. 

But as the principle and practice of gardeners and 
farmers prejudice them ſo much againſt ſucceſſive 
crops of wheat, they have, therefore, on that account 
ſo long rejected Mr. Tull's method altogether. But 
although Mr. Tull's practice, was the moſt profit- 


able, yet the ſucceſs of this huſbandry does not 


depend upon ſucceſſive crops of wheat, but on im- 
proving the ground: therefore farmers may fo far 
follow that part of Mr. Tull's plan as to horſe-hoeing, * 
it being ſhewn that his method produces ſucceſſive 
crops of wheat; they may follow their accuſtomed 
method of change of crops, which although it may 
not be altogether ſo profitable as the other, yet it 
may be expected to be more profitable than the 
broadcaſt or equi-diſtant, by increaſing their crops. 
By this method more grain may be produced with 
leſs manure or fallows, or being under the neceſſity of 
laying down ſo much land to graſs, becauſe it is ſo 
much impoveriſhed by broadcaſt crops, that it will 
not produce corn without manure, which cannot be 


procured, 
This 
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This was Mr. Tull's laſt method, which he recom- 

mends as the belt, which is, bringing the garden cul- 
ture into the fields, by giving nouriſhment to the 
grain, while growing, in the manner gardeners do 
to their plants. 

This we ſee has ſo far extended to the field with 
great ſucceſs; by drilling or ſowing in rows, and hoe- 
ing potatoes, cabbage, beans, peas, turnips and car- 
rots, for the London market: and beans drilled is 
now the common practice, and alſo turnips, from 
which they find very great increaſe. Drilling or fur- 
rowing has long been the practice in Kent, and there 
is no reaſon why it may not anſwer equally well with 
wheat as beans, &c. But prejudice being now got 
the better of by Mr. Tulls firſt method, it would be 
ſurprizingly obſtinate in them not to make trial of his 
laſt method, who were convinced of the advantages 
of his firſt method, though much prejudiced againſt it. 
To Mr. Tull this country is much indebted. From 
his ſyſtem the intelligent farmers have learned to give 
more culture to their land, from which they have 
found great advantage, but they have not followed 
his laſt method; whichit is hoped will be found equally 
fucceſsful as the other, which has increaſed more ra- 
pidly than any other new improvement for a century 

alt. 

g Mr. Adams, a moſt intelligent and judicious au- 
thor, in his Practical Eſſays on Agriculture, in vol. 2, 
which treats fully of the common huſbandry, and 
quoting the authorities of the beſt farmers and authors 
lays, © Having given an account of every uſeful cir- 
cumſtance I collected from my own experience, or 
that of others, relative to the culture and manage- 
ment of wheat, not only of thoſe articles which 
muſt be attended to in the old huſbandry, but of many 
which are alſo neceflary in the new, or what is com- 
monly called the Horſe-hoeing Huſbandry, a ſpecies 
of cultivation ſuperior to the tormer 1 in every point of 

View, 
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view,—lt now becomes highly neceflary that we de- 
ſcribe its advantages. 

In treating of the drill huſbandry and horſe-hoeing, 
he mentions all the different methods of drilling and 
dibbling, and quotes many things from the authority 
and opinions of Mr. Anderdon, (formerly mentioned) 
he ſays, Mr. Anderdon thinks the drill plough, 
judiciouſly uſed, a very great acquiſition to agricul- 
ture, and 1s of opinion, from experience, that the 
uſe of it is not only the beſt method for putting 
in wheat, in the horſe- hoeing or Tullian method, 
but alſo when the whole field is ſeeded with that grain, 


ſowing it in equi-diſtant rows, and in that way too, 


with barley, oats, and vetches. That ſucceſſive crops 
of wheat are profitable, but is rather inclined to think 
the horſe-hocing huſbandry would be moſt profitably 
carried on by a change of crops: but a great reſpe& 
and conſideration ought always to be had in favour 
of the Tullian mode, from the vaſt advantage ariſing 
by the ground being clear of weeds, which advances 
in proportion to the length of time that the ground 
has been well managed under that mode, and not 
made foul, by carrying into it the ſeed of weeds with 


dung; therefore Mr. Anderdon ſtrongly recommends 


to the farmer whoſe ground is adapted to wheat, to in- 
troduce them in the courſe in the Tullian mode, and 
to take two, three, or four ſucceſſive crops of them, 
which may as well be taken as one.“ 

Mr. Adam ſays, © Whatever objections may be 
raiſed to this mode of cultivation, I will venture to pro- 
nounce in its favour—That I know of none by which 
land will be kept fo clean, or in ſuch perfect tilth and 
good heart, for producing uninterruptedly excellent 
1 of wheat. I have given in the article of ſow- 

, fo full an account of drilling with Mr. Cook's 


drill, it would be perfectly ſuperfluous to add any 


thing more, except to ſay,. that upon clean land this 
is the mode of culture, I would prefer to others, as 


being 
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being productive of the largeſt crops at the leaſt ex: 
pence. 

This manner of drilling at nine inches produces 
very great crops, as is ſhewn by Mr. Boot and others, 
and confiderable profit as mentioned by him, but can- 
not clean the land ſo well as the horſe-hoeing, or leave 
it in ſuch order for a ſucceeding crop. Mr. Adams, in 
treating of the horſe-hoeing huſbandry ſays, © The 
pulverization of the ſoil is of the greateſt conſequence. 
It opens the earth, and makes every particle of it uſe- 
ful to vegetation. It allows the fibrous roots of plants 
to ſhootand collect their food, it conveys that food with 
facility, imbibing and! imparting moiſture without being 
endangered by receiving too much, or by retaining it 
too long. Stirring the ground alſo deſtroys weeds, and 
expoſes freſh mould to the benign influence of the air. 

Mr. Adam fays, “All this may with great truth be 
ſaid of Mr. Tull's ſyſtem, but it does not follow from 
hence that manures are of no other uſe than to divide 
the ſoil. He ſhews inſtances, as the moſt convincing 
proof to the contrary. Manures laid upon meadow 
lands do not divide the foil, yet improve the crop by 
imparting new pabulum to the plants. — Plants in 
ploughed land muſt derive the fame or greater bene- 
fits from an increaſe of pabulum. 

It is ſhewn, that the equi - diſtant drilled wheat and 
barley produces larger crops than the broadcaſt; and 
alſo one inſtance is ſhewn that in light land as Nor- 
folk, 8 ſucceſſive crops of wheat and peas were pro- 
duced. Ia the horſe-hoed is ſhewn many ſucceſſive 
crops of wheat have been produced without manure 
and that Mr. Tull, on good land, had above 4 quarters 
per acre; the Rev. Mr. Dean above 20 years ſucceſ- 
ceſſive crops, from 2 to 4 quarters and upwards ; Mr. 
Crack, on an average of 7 years, on bad ground, 
25 buſhels ; all without manure. There is every rea- 
ſon to believe that land that is in order to produce 
wheat, as in the horſc- hoed, will produce g great crops - 

of 
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of other grain, that will be ſuperior in profit to the 20 
buſhels ſtated in the compariſons with the Norfolk 
courſe, and by producing more crops of grain, will be 
much for the benefit of the public; as well as equal! 
great benefit that is ſhewn may be produced by drilling 
equidiſtant rows, by the increaſe and — of 5 


COMPARISONS OF HORSE-HOED WITH NORFOLK 
CO URS E. 


A FARMER ſows an acre with 24 or 2 buſhels of 
wheat, after the land has been properly prepared by 
fallow, or manure, and is accuſtomed to reap, or ex- 
pect from 20 to 24 in return, or 8 after one: and if 
the farmer counts the grains per ear, of his wheat, he 
will find them of various ſizes, as Mr. S. ſtates. But 
if he will try the experiment of the ſame wheat upon 
the ſame land, by planting a few yards in rows, at 2 
or 3 feet diſtance, he will be ſurprized to ſee the dif- 
ference not only in the ſize of the ears, but in the cir- 
cumſtance that ſeveral ears are produced from one 
grain: and if he will take the trouble to number the 


grains ſown, he will find them all grow, if good, and 


not deſtroyed by accidents; but he is not ſurprized at 
receiving, by the common mode of cultivation, only 


8 in return. If an intelligent farmer inquires into the 


cauſe of ſo ſmall an increaſe, the general anſwer is 
the land is not rich enough to produce more : but if the 
experiment 1s tried of planting a few yards in rows, 
that will ſhew it not to be the caſe : and it is ſufficient 
to ſhew the farmer the fact by ſuch an experiment, 
that more ſpace, and deſtroying the weeds, and more 
cultivation, produce a greater crop, to which deeper 
hoeing, or horſe-hoeing will greatly contribute. 

The inſtances formerly ſtated in the chapter on 
Produce, ſhews that horſe-hoed grain, particularly 
wheat (which has been moſt ſown in this method) pro- 
duces crops equal to broadcaſt even for ce year. 


T And 
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And by the aſcertainments formerly ſtated of the 
produce and compariſons between wheat drilled in 
equal diſtant rows and broadcaſt, together with Mr. 
Boot's compariſons, ſhew the ſuperiority of the pro- 
duce of that method, as well as the ſuperiority of the 
profit for one crop. - 

But it is not afferted that horſe-hoeing culture is 
always ſuperior to broadcaſt for one crop; as a great 
deal of the ſown wheat is upon fallow or manured 
land, and often both; but that the horſe hoed is more 
_—_—_— for a courſe is ſhewn by the following in- 

ances. | | 


Sir 
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Sir Digby Legard made the following compa- 
riſons. 


1 TUENIPFS 


EXPENCE. PRODUCE. 
| LL 4 Sa L4G 
4 Ploughings at 48. . +. © x6 © | 
Harrowing and feed : . © 2 © 
 Hoeing . 8 6 0 
15 Loads of dung, at 28. 6d. 1 1 
Rent 0 8 , „ 33-0 | 
| 3 16:6; 2 0 0 
B A AE 
2 Ploughings & harrowings o 10 0 
3 Buihels of feed, & weeding o 8 o 
Hoeing, reaping & harveſting o 4 © 
| Threſhing 4 quarters at 12. --& 4 8 
JJ [+ _— „ 
. 188. 
141b. Clover 4 Ce 0 474 | 
Rent n . . 0 17-0 | 
0 19 0o | 2 crops © © 16 © 
WH EA $5 
1 Plonghing and harrowing o 7 O | 
3 Buſhels of ſeed, & weeding o 16 © 
Reaping and Harveſting 07.0 
Threſhing 3 quarters at 289 0 6 o z qrs. 1 31 
Rent ; . . „ „ 0 11. 168 


R 


Produce 12 10 © 


Total expence 9 7 6 Expence 9 7 


| 


Profit 3 2 6 


NI. 


EXPENCE. 
* 4 1. 6. d. 1. x. 4. 
4 Ploughings and har- = 
rovwings, at 38. 6d. 5 5 
12 Loads of manure 0 : 
and carriage da 
Seed and hoeing . . . Ss $0 
Ro > i» 10 „ 
8 1 © 
BARLEY. 
3 Ploughings, at 3s. 6d. o 10 6 
Seed 2 buſhels, at 28. 6d. o 5 o 
Reaping, beer, & getting in o 8 o 
Threſhing 4 q. 4 b. at 1s. 0 4 6 
Rent and tytbe 8 
a... 
ELOVER; 
Cutting and making 5 
Carrying 56. 
Second ditto 7s. 6d. . 948. 6 
A ce 4-- co o 10 © 
Rent *» 2 © © 2 „„ © ©» © 0 
3 
| W H E A T. 
1 Ploughing and harrowing o 4 ©o 
2 Chaldrons lime & carriage x 10 o 
> Buſlcls ſeeed 0 10 o 
Reaping and beer 0 7 6 
+++ 0: 5:0 
Threſhing 3q. 4 b. at 28. 0 7 o 
J 1 0-0 
41 1 8 
Total Expences 13 19 © 
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From Dr. Hunter's Georgical Eſſays. 


PRO DU cCE. 


3 4.16 


at 208. 


; load at 
208. 
2 ditto 


39 4 b. 
at 20l. 


Produce 
Expence 


| Profit 


4. 


O 


t 


S:- 0 


© 7.0 0 


19 10 © 
$3 19 © 
5 11 © 


From 


4 
E 
£ 
7 
] 


Rent Ca ͤ; $6.” 6 


[ 


WITH NORFOLK COURSE. 143 


From Mr. N oung. 


TURN IPS. 


© , EXPENCE, PRODUCE. 
| LS kia. :: „„ 
+ Ploughings, at * ˙ 0 a B | | | 
Harrowing . .. +. + +,, 0 2 6 
Seed and wing » 1 3 , 
Mami Ktn 
Rent: ala o˙w-w d 8 
3 2 0 0 
B AN LEV. 


3 Plough inge « «© 
Harroẽwnng 0 
Seed and ſo wing . 0 12 
Mowing and harveſting . © 
Threſhing and carrying out o 

0 


EE. at 245 


CLOVER: 
Seed and ſowing .... 0 5 3 
Mowing and making . © 15 o 


Ret LEES. S208 3 Loads of | 
x 15 3 | hay at a wa 
WHEA T. 
JJ... 8 
lG » N 
Seed and towing . . . 0 12 6 . 
Nu] ( 8 
Hara: v 0 3:0 
FT hreſhing 3 quarters at 28 0 6 o6 
711 8 
ä 8 6 8 
| 2 Sa 
Total Expence 10 5 1 at 488 


Produce 18 16 o 


Profit 824 1 
DRILLING 


Expence 10 5 11 
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DRILLING EXPENCES. 


* EXPENCE, 
1 „. 


2 Bouts to form 


Expences as above 2 5 3 
. 5 


6 5 


Per year 2 6 9g. 
4 


RE Sn 


PRODUCE. 
„ . d. 


the ridge . 
3 Pecks of wheat o 3 
Drilling at 6 per? „ „ 8 2 quarters of wheat 
— : «> | 2 the averageot 6 
4 Horſe-hoeings o 5 o „ 
Hand- hoeing 5 34 4 8 | Straw. 1 0 
rows . * 5 ; 
8 16 1 Produce 4 16 8 
8 we 1 Expences 2 3 9 
veſting | 
+ rn re. © 4 0 
verage rent 
of the other c FS VETS ——— 
1 Yearly profit 2 12 11 
Fer year 2 3:9: Produce of 4 years 
4 Years 8 15 o 19 6 8 
—_ |: 
at average 
& harvetting c 8 Straw VV 
4 Years 5 17 6 
Per year 2 5 3 5 — 
| „ 
23 19 © 
4 Years 9 1 © „ +» - $3 


3 Qrs. wheat 6 4 0 
SOHW oo. nts 


Prodgudt--: =: >: 
Expetices-. m 9 


222 fs en 4 $33 
<8 0 


4 


27 13 0: 
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ABSTRACT OF BROADCAST. 


EXPENCE. PRODU CE. PROFIT, 

„ „„ a 1. . d 
„ 3 8 12 10 © 3 
3 13 19 © 19 10 0 1 
* _ 10 5 11 18 10 © 8 4 
F 50 10 0 16 11 „ 
Per year . = 1 41 4 * 1 


ABSTRACT OF THE DRILLED. 


EXPENCE, 


PRODUCE. PROFIT. 
1. 8. d. : I, 8. d. 5 I 8. d. 
. . 3.35 „ 19 6 8 10 11 Þ$ 
3 9 1 0 23 10 © Ii: <6 
RE YT. 27 12 © 12 
; —— 25 oe rear 
% 1 6 3-33 04; $4 
1 3 4 83127 4 3 12 1, 


The following Abſira&t ſhews the Expence of the Tillage 


of each, the Rent, and Harveſting Expences for four 


BROADCAST. DRILLED. 
Til. &ſeed. Rent&har, Til. &ſeed. Rent. &har. 
„ „ l.. „ Je a 
Totdl -. 29 0 4 14 12 3 913 0 % 20" 6 
Per year. 1 11 8 144 o 16 x 1 5 
Theſe 


—_—_ 2 = x 
—— 1 or” = 8 . . 1 — 4 Ny - 1 * 
wry . * . * * — —— — — — 4 
2 | « — " " 2 
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Theſe comparative ſtatements of the Norfolk huſ- 
bandry and the horſe-hoed are made to ſhew the 
difference of the expences and produce of the two 
methods upon ſuch land that is ſtated at 15s. per 
acre. But it is by no means ſuppoſed, that the 
horſe-hoeing method will have the ſame effect upon 
very ſandy ſoil, as upon ſuch land as Sir Digby 
Legard, Mr. Young, and Dr. Hunter made their 
experiments upon. 

Such ſoil the frequent hocings bans open to re- 
ceive the vegetable food from the atmoſphere, which 
it imbibes and communicates to the roots of the 
plants. But where there is much ſand, that part of 
the ſoil cannot imbibe or retain that food ; or com- 
municate it to the plants. Therefore the manage- 
ment in the two ſhould be very different. 

Sir Digby Legard alſo made a compariſon between 
broadcaſt and drill huſbandry, as mentioned in his 
letter to the Society of Arts, upon a field of 7 acres. 
The actual produce of the field of 7 acres, horſe 
hoed, without dung, during 8 ſucceſſive years was, 


Ly 


4 Acres . Years 0 ACRES. * . | 3 L 8. d * 


- 2 oats | Total produce 161 11 of 
7 : 5 barley | DeduCt value of 
7 5 feel. 97.14 4 
| | 3 barley | ß 
1. 4 wheat 
7 3 3 barley | 
, : 1 I 15 o per acre 
| arley | 
8 7 barley 
7 6 _- 7 wheat | 
7 7 7 wheat Neat produce in 
7 8 7 wheat | 8 years - - = 153 16 97 
— Is per acre per | 
56 acres ver 2 14 11 
| | 


COMMON 


— — — — 
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COMMON HUSBANDRY. 


Acres. Years. ; | | „ 4-6 
7 I turnips | 
7 2 barley Total value. 147 11 8 
7 3 clover Deduct | 
7 „„ ſeed 9 10 7 
7 5 turnips 2 10 load 
7 6 barley dung 21 0 6 
7 7 clover —— 30 10 7 
7 8 oats | — — 
| 1197 4-4 
56 acres 11s Per acre 2 1 912 


Total neat Produce. Produce of drilled per acre. 


Drilled 153 16 9 Drilled 8 acre 2 14 11 
Broadcaſt 117 11 Broadcaſt. 2. 1 0fr 
36 15 8 drilled ſuperior 089 13 1 


« It is preſumed that the ploughing expences are 
nearly equal in each method: the expences of plough- 


ing are generally more in the common huſbandry, 
than in the new. The land is once ploughed to- 


form the ridges for wheat or other grain, and four 


times horſe-hoed afterwards, not exceeding two 


ploughings in all. But in the old huſbandry, all the 


land is uſually ploughed three times, and often with 


four horſes; whereas two horſes are ſufficient for 
hoeing the fore-mentioned, which is valued at 15s. 


CT ACT. 
P LS 


Conſequently the rent of ) acres in g years is 42 © © 


Ploughing expences, and fall 1 SS = 


For rent and tillage of 7 acres in 8 years 84 0 © 


Total produce of 7 acres in 8 years is _ 9 
Deduct rent and Ullage: {of >» « Gn Ws 84 0 © 


| 69 16 9 
U N 


7 


ae os os 
a. . 
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Which is 11. 5s. clear annual profit from an acre, 
And though this profit be not near ſo conſiderable, 
as I before computed from an actual crop of barley, 

where the land was in fine order, yet I judge it ſui- 
ficient to demonſtrate the advantage of pulverization. 


THE OLD METHOD. 


. 
Acres in 8 years the ſame as above . . 84 © © 


Total produce of 7 acres in 8 years in the 
ro |=» mg „ 1 on: 


Deduct rent and expences as above . . 84 © © 


| - He Ie © 
which is not quite 128. clear annual profit from one 
acre. Though this clear profit be much leſs than 1 


calculate, yet I apprehend there are many farmers 
| hereabouts who do not clear more.” 


In Vol. t the ANN ALS of AcRICULTURE, is 
ſtated the expence and profit of a farm of rich land. 
The farm conſiſted of 146 acres. As the produce 


as well as the profit is high, I ſhall ſtate the compa- 
riſon with the drilled. 5 | 


Annual 


= 


D 
Annual Expences. | | : Produce, Value. 
— 4.4 eres. Quarters Shils. I $0 
Rent, tythe, and Beans wo 4. at 28 114 8 
: In ,, 20 4 at 40 160 © © 
% i 0-0 -1Barley 40 5 « © 1 200 0.0 
Wear and tear 30 © © | Oats 1.5 4 at 20 | fd 
a 2200-5 d 0 Turnips 10 O at 40 20 0 08 
VFC IS 0 = 
© Intereſtof the capi- | Graſs e at 40 8 8 
85 tal 6461. 188. 7d. Nee %%% m 20 0 © 
< at 5 per cent. 32 6 © | Straw-yard by 
= | | —  j. cattle I) nl 26, 0 0 
8 Expences 475 16 © — | | | 
| Ley Aeie 140 | 652 o produce 
Expence per acre 24 . | "IF. 18 o expence 
3l. 5s. 2d. . Produce | „ | — 
| per acre + 2. IF 3 | | 
146 Acres Expence. 3 $5 ® 176 4 o profit 
< Profit 4 17 
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The Publiſher of the Annals makes the following 
Remarks: The ſoil of this farm is capital; in ge- 
neral a deep rich foil. The leading features is the 
abſence of cattle and ſheep. There is no clover; 
little graſs, and no live ſtock, but the team and the 
hogs. The turnips always fold to be fed off the 
ground by the ſtock of other people: this is a re- 
markable circumſtance ; and it is that upon which 
the great profit depends.” 

There 1s no article upon a farm, which it is is 
difficult ſpeedily to convert to profit as cattle and 
ſheep. . Hazard, accident, and loſſes, come largely 
into that part of the farmer's buſineſs, and if there 
is not a conſiderable degree of ſkill, loſs, inſtead of 
profit, is too often the reſult upon farms, even 
where every other article is deciſively profitable. 


A Compariſon with Drilled V. beat, 146 Acres. 


5 8. d. J. 8. d. 
Rent, tythe, and rates 168 o © | 120 Acres wheat 
Drilling, ploughing, and at 20 buſh, per (6 O o 
all drilling expences 8205 1 acre, 300 
Harveſting 120 acres, at 6 quarters at 2l. 
I Straw at 148. - $4 © © 
Threſhing do. 300 _ | Graſs, 20 acres 40 © 0 


1 mY 
Intereſt 0 0 © | Produce <- - 724 © © 
| —— | Expence - 359 © © 
359 0.0 | | | 
Profit 365 © © 
| . 
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BROADCAST ABSTRACT. 


1. s. d. | 146 Acres, „ Y 
Produce per acre - 4 9 3 | Total produce - - 652 o 0 
e — = x © | Expences - '- = Q55 16-0 
Per acre. -. - =» 4 1 176 4 0 
ABSTRACT DRILLED. 
r | 1. 96. 
Produce per acre 4 19 © Nan 724 0 0 
Expence - - - - 2 9 2 Expence - - = 359 0 0 
Profit 0 Prall 


If from winter ſetting in early, or from any other 


cauſe, the farmer is prevented from drilling all his 


wheat, we ſee, from many inſtances, that by the 
Tullian huſbandry he may produce great crops of 
barley, oats, and beans. I do not find the produce 


of theſe laſt mentioned by any author, when horſe- 


hoed with wide intervals. But of @illing them at 

18 inches, there are many inſtances. I have had the 
experience of barley 
crops, when horſe-hoed in theſe narrow ſpaces. To 
drill beans, is, in many places, the common practice ; 

and I have known a produce of 48 and 50 bulhels 
per acre, when drilled at 18 inches. No doubt this 
would put the land more out of tilth, and it would 
be neither ſo clean or pulverized, as after deep horſe- 
hoeing. But this may to a certain degree be reme- 
died, by manuring for thoſe crops with ſuch manure 
as drings the feweſt weeds, and by a little more hoe- 
ing. 

* there is no produce ſtated for the 6 acres: 
neither is there any thing ſtated for hogs or ſtraw 
yard, as the ſtraw is ſtated. This ſuperiority of the 
Tullian mode of cultivation is very great, if we con- 

ſider 


and beans producing great 
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ſider that it is ſtated as the produce of ſuch bad land 
as Mr. Tull's and Mr. Crack's. And the broadcaſt. 
with which they are compared, is upon ground much 
ſuperior by the publiſher's account of it. 

From the experiments and practice I have had, I 
ſhould ſuppoſe near four quarters ſhould be the pro- 
duce of fuch land properly cultivated and pulverized. 

I have ſtated theſe expences of the drilled at the 
higheſt rate, although ſome of.them are done at much 
leſs. Reaping is done at little more than half the 
expence, where it has been tried, and threſhing at 
the ſame. But I have ſtated them, where high, 
much above the average. | 


The following ſcheme of the Drill Huſbandry, 


probably by one experienced in the New Huſbandry, 


ſhews the quantity of ground that may be managed 
by a pair of horſes, in the drill huſbandry, and a ſtate 


of the expences, produce, and profit, in a different 


view. N 

As it is accurate in deſcribing the manner of the 
different operations, which may be of uſe to thoſe 
who are inclined to practice this huſbandry, I ſhall 
tranſcribe it, with ſome remarks, from Sele& Eflays, 
printed at Edinburgh, 1774. 


SCHEME 
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SCHEME OF HORSE-HOEING HUSBANDRY. 


« Farm 240 drilled wheat, 50 corn and peaſe, 50 
to lie in graſs, 340 acres in all. The manure col- 
lected to be laid on the graſs, in order to enrich it, 
for being broke up in its turn. Six men and fix 
horſes through the ye ar. 

% And two men and four horſes from the begin- 
ning of September to Martinmas. But for eaſe of 
calculation, ſets the whole at 8 horſes, 7 ſervants, for 
the year. 

« To avoid calculation of the price of labour of 
different parts of the country, we ſhall allot the 100 
acres of corn and graſs to maintain the horſes and 
ſervants, and pay wages, and pay rent, and furniſh 
ſeed for the 100 acres. 


| L246 
I. The rent 10s. per acre. 240 Acres I20 0 © 
2 Stock for this EI, 5 at 10 

per cent. 3 
3 Eight horſes, value gol. on which I 5 
per cent. = — - 13 10 . 0 
4 Carts, ploughs, dritts, Kc. called Sol. 

at I5 per cent. - 1 0 


5 Seed wheat, at 3 pecks ner acre, . 
bolls at 15 per boll - - - - - 33 15 © 
6 The hand-hoeing and weeding rows, ET 


at 2s. 6d. == —— — 0 
7 Cutting down corn, at 2s. 6d, - - 30 0 0 
Threſhing out 1200 bolls at 8 * bolls 
per acre = — - 360 ©-:0 
kD hs 


1200 Bolls, at 5 bolls per acre, and ſelling 
the grain and fother at 15s. per 


boll, or 3s. gd. per 1 is 4. 156. 6 & 


Expences +. IM - „ 


Per acre 2L 78. 1049. T 0 


* A boll of wheat and beans is 4 buſhels Wincheſter, and 
This 


of barley and oats, it is 6 buſhels. 
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This makes 60 acres of drilled wheat, and 25 of 
the 100 for each pair of horſes of 4 ploughs, or 19; 
of the 50 broadcaſt that is laboured. 

This calculation comes out ſo large on the profit 
ſide, that a deduction may be made from the crop, 
as an addition to the expence of management. 

The proportion of ground to the ſtrength of the 
men and horſes above, ſo much exceeds the allow- 


ance in the common method of labouring, that it ſeems 
to need explanation. 


EXPLANATION. 


The foregoing ſuppoſition depends upon the moſt 
favourable ſuppoſition both of the ſoil and climate. 

That from the iſt of March to the middle of July, 
the ground may be dry enough to allow 5 days plough- 
ing each week. The beſt ſoil for this huſbandry is 
a loam or black earth upon a ſandy bottom, and in 
ſuch a ſoil upon the Ealt coaſt, the allowance of 5 
days in the week may be given. 


In more rainy climates, or wetter ſoils, a deduc- 
tion may be made. | 

But be the ſoil and climate what it will, each of 
the 6 horſes employed in ſummer ploughing, takes 
on eight acres of wheat for every ploughing day al- 
lowed in the week, over and above the quantity of 


ground allowed for labouring in the common way as 
above, that is to ſay; 


Allowing 5 ploughing days per week. Each horſe 
takes on 40 * acres of wheat, and allowing 4 days, 
only 32, and ſo on to one day. 

Suppoſe 240 acres dreſſed in 5 feet ridges, and the 
crop drilled in two lines upon the top of each ridge, 


the partition between theſe t two being 6 or 8 inches, 
&c. 


This is 80 acres for each plough in the ſummer, for three 
ploughs. 


The 


. 


<3 
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The ſtrength ſuppoſed for ſpring and ſummer 
ploughing being 6 horſes, is 3 two-horſe ploughs. 

Each plough, in 8 hours, by turning the furrow 
from the wheat, to make a veering or ridge in the 
interval where the trench was before, ploughs 3 
acres. 

This every ploughing day clears 9 acres; and con- 
ſequently the given acres are done over for the firſt 
time in ſomething leſs than 27 days. 

The ſecond turning this veering or ridge to the 
wheat rows on each fide, and as performed by a 
plough having a double mould board: this plough 
requires three horſes; and it throws out in this 
manner, 6 acres per day; conſequently two of theſe 
ploughs turning 12 acres per day, go over the whole 
in 20 days. 

The third ploughing is performed as the firſt. 

And the fourth as the ſecond—94 days being the 
time it takes to finiſh the operation. 

But the ploughing days between the firſt of March, 
and the middle of July, computing at 5 days per 
week, is 98. 

The ploughing neceſſary to form the ridges for the 
ſeed cannot ſo caſily be computed; I mean, propor- 
_ tioned to the ſtrength. As the © labour of four 


additional horſes between the months of September 


and November mult be applied here at ſuch times as 
they are not employed i in carrying in the crop, which 
is uncertain.” 


When the veerings are formed whereon the next 


crop is to ſtand, we throw them in with a ſtrong 
plough, (to which we put three horſes) at two fur- 
rows, and the hintings, on which the laſt crop 
ſtood are thrown out by the double mould board 
plough. 

The bintings can be thrown out in the wetteſt 
weather, ſo that we reckon we can plough all the 6 
days of the week in the go-harveſt, 
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The reaſon we take 3 horſes to form the veerings 
for the next crop, is to give a greater depth ; 

Becauſe upon the height and fineneſs by pulveri- 
zation of the veering, depends the goodneſs of the 
crop. 


In general 60 days pronghing of the ploughs forms 
the ridges. *_ 

Twenty days harrowing with two horſes—and 20 
days drilling with a ſingle horſe, finiſhes the whole. 

As to the 100 acres propoſed for the common 
method of labouring, theſe are to be one halt in 
graſs, and the other in ſpring crops alternately ; ſo 
that theſe crops muſt have but one ploughing between 
Martinmas and the beginning of March, 

All the dung and manure that can be got . to 
be laid on the graſs. 

And as the 240 acres in wheat requires no dung, 
but on the contrary adds greatly to it—lt is ſuppoſed 
that the corn crops on breaking up the graſs will not 
be inconſiderable. 

Schemes may be formed for improving this part 
of the Plan. But as theſe require a great many 
horſes, they do not fall within this Deſign—which is 


to ſhow how much more ground may be cuitivated in 


this way, than can be by the common methods with _ 
the fame ſtrength, and how much better crops may 


be obtained. 


As I have ſtated the expence high, ſo I have 
brought the crops low, both as to value and quan- 
tity. 

As to the value, it is to be noticed, that the horſe- 
hoed wheat is always 1s. 6d. or 28. better than the 
common wheat : and as to the quantity to be got from 


an acre, I ſhall relate my own experience—which is 


from a field of 11 acres ; one-third thereof is good 
ground ;—about half middling ground; and a fixth 
very bad thin ſoil, and on a botam of pure ſand.— 
The 
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The whol may be called a fertile dry ſoil, When it 


came out of the tenant's hands, 


The firſt crop was — Broadcaſt oats; 

The ſecond — — Beans and peas; 
The third — — Drilled barley for 

| hand-hoeing ; 


The fourth — — Barley, horſe, &c. 


— 


And till now the eighth crop is ſtanding on it. lt 


has been in wheat, horſe-hoed, the four laſt years. 
About 2 acres of the lower part of it was trenched 
the firſt year, but none of it has got any dung, or 
manure, ſince the tenants left it. 


The horſe-hoed barley had 4 bolls, or 24 buſhels. 
The 5 of wheat - - - - 6 bolls, or 24 buſhels. 
6 Ditto, wheat - - 5 bolls, or 20 buſhels, 
being damaged by the 
5 | over-flowing of the ri- 
| 8 
Crop had of wheat 7 bolls, or 28 buſhels, 
And preſent crop, 


1759, ditto - - 73 bolls, or 29 buſhels. 


The philoſophical tenets neceſſary for a farmer 
may be reduced to four heads : 


iſt, That ſpreading, or increafing the roots of his 
plants augments his crop. | 

2d. That deep and frequent ploughings facilitate 
the ſpreading and increaſing of the roots. 


zd. That expoſing the ſurface frequently up to the 


ſun and air, eſpecially in ſummer, adds to the fertility 
of his foil. | 


4th. That there is a certain proportion of ſeed and 
numbers of plants, which will give the greateſt crop 
on a given quantity of ground. | 
« He ought to find out this, and apply the whole 
ſtrength of his ground -- his crop, only taking care 
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to deſtroy all intruders that endeavour to come in for 


a ſhare of it.? 


By the above ſtatements, three pair of horſes each 
in ſummer, hoes 80 acres, and the four pair, ma- 
nage in the year, at an average, 60 acres drilled, and 
122 of ſpring crop; and one pair of horſes is ſuppoſed 
to be employed about other work in the ſummer, 

In the common huſbandry, there are ſeldom fewer 
than 6 horſes to labour 109 acres. 


In place of 7 men to 4 ploughs, or 8 horſes, one 


man is only neceſſary to a plough with 2 88 as is 


the practice in many places. 

And it is ſurprifing this practice is not more fol- 
lowed in loam and light lands. 

When one ſees more than 2 horſes to a Nn in 
ſuch grounds (perhaps in the next county, and ſome- 
times in the next farm to one, they plough with only 
two) he is irreſiſtibly led to entertain an opinion, that 
the farmers muſt be very tenacious of old cuſtoms, 
or very ignorant of the practice of his neighbours, ta 
throw away ſo much money, notwithſtanding the con- 
viction of the practice of his neighbours. 

By the above ſcheme, many of the articles may be 
thought too low, and the profit ſmall. But 57 4l. 158. og 


profit is gained by 8 horſes and 7 ſervants, which 1 


believe is much more than can be got in the broad- 
caſt by the like number. 

The inſtances above ſtated of the Norfolk courſe 
of farming ſhows turnips to be a loſing crop to the 
farmer. And Mr. Young, in his Tours through 
the Eaſt of England, ſhows the average price of an 
acre of turnips 1s 21. 16s. even where the rent is 


high, and where they are hand-hoed; and where 


they are not hand-hoed they are only il. 16s. gd. 
In the X Vth Vol. of the Annals of Agriculture, 


Mr. Dunn ſtates the expence of turnips at 61. 17s. ; 


others ſtate them at 31. 7s. per acre. . But all of 
them ſhow they are a loſing crop. This loſs the far- 
mer 
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mer is at to procure manure and deſtroy weeds by the 


ſummer fallow and hand-hoeing. 
Manure is ſo neceſſary to broadcaſt crops where 


land is much exhauſted, that they find it neceſſary to 


be at great expence rather than not procure it. 

The Norfolk Courſe with turnips and clover, has 
been a great improvement in ſuch light lands as are 
adapted only to turnips, and not ſo proper for pro- 
ducing wheat or other grain. On theſe this courſe 
has been ſucceſsful, where farmers have great 
ſtock, to purchaſe large flocks of ſheep; and is 
much recommended by writers on huſbandry, there- 
fore many follow it on all ſoils. 

But on other ſoils, other crops may be raiſed, in 
drill huſbandry, which would produce more profit, 
and at the ſame time clean the land as effectually as 
| turnips : and alſo afford as much manure ; as beans, 
potatoes, cabbage, when in the hoeing huſbandry. _ 


It is a poor crop of beans, potatoes, or wheat, 


horſe-hoed, that is not above double the value of 
turnips. And, as formerly ſhewn, it is a poor crop 
of drilled wheat that does not produce above two 
quarters per acre ; and this we ſee is a profitable 
crop, as ſhewn by Sir Digby Legard, and 1 is leſs ex- 
penſive than turnips. 

It is needleſs to tell a farmer, (now that feeding 
on potatoes is mare generally known) that cattle and 
all animals may be fed on them with more profit than 
an turnips. 

And theſe, as well as wheat, horſe-hoed, upon 
ground poor and foul, I have found from experience, 
clean the ground better than hand-hoed turnips, at 


leſs expence without manure, and with conliderable | 


profit in place of loſs. 


In ſome parts of Vol. I. of the Annals of 1 | 


culture, Mr. Young condemns the Tullian, or hoe- 
ing huſbandry ; but from the inſtances above ſtated, 
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it appears to be far from meriting ſo pr a CON» 
demnation as he beſtows. 

Experience 1s certainly the belt ſtandard to judge 
by; and Mr. Young's numerous experiments ſeem 
to prove that he had its authority for forming his 
opinion. His bad ſucceſs is certainly an unlucky event 
for the drill huſbandry, at the ſame time it ſeems 
probable it aroſe, in a great degree, from his ground 
being remarkably bad, trom his want of drills, or 
from his uſing improper ones—we are warranted in 
ſaying his ground was remarkably bad from the 
poverty of his broadcaſt crops. It ſhould be added, 
that his experiments were ſmall, made with the ſpade, 
from theſe his calculations are formed, and from 
theſe aroſe probably his prejudices againſt the new huſ- 
bandry. From the ſame cauſes aroſe alſo his high 
ſtatement of the expence of this mode, in which he 
very materially differs from many extenſive 5 
and from my own experience. 

A great ſaving may be made by employing oxen, 
as they anſwer in every reſpect for all work of a 
farm equally well with horſes, for ploughing, har- 
rowing and carting. And I have uſed a plough with 
two oxen, without a driver,'in the ſame field with 
horſe ploughs; and two oxen. for driving ſtone 
for ſeveral ſummers along with horſe carts. They 
wrought for an equal ſpace of time with the horſes 
twice a day. The oxen went to the quarry fix times, 
and the horſes ſeven; but the oxen carried above 
one fourth more each time than the horſes. The 
oxen were fed in winter with. turnips and hay and 
ſtraw; and in ſummer upon cut graſs.— The horſes 
were fed with hay and corn in the winter. The 
oxen are as manageable as horſes, if not more ſo, 
A well-made ox, when walking at liberty, walks as 
faſt as a horſe. 

A learned Author, in the Gentleman Farmer, hag 
a chapter on the ſubject of cattle and carriages. He 


ſtates 
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ſtates the compariſon of the expences between horſes 
and oxen. 


He ſtates the maintenance of a horſe for one year 
only 61. 138. 4d. and that of an ox at 2l. 38.; and by 


a calculation of how much a farmer ſaves by em- 


ploying oxen for twelve years inſtead of horſes; he 
ſtates the ſaving to be l. 3s. 8d. per year: calculat- 


ing the ſale of the cattle on the one hand, and the 


decline of the horſes on the other. 
He ſtates the number of horſes in one county at 
four horſes to a plough, and the corn conſumed b 


them at the loweſt prices and ſmall allowance. He 


mentions that the ny amounts to 20,404 
quarters, 


In the Drill Huſbandry it can be known what the 


produce ſhould be, if equally good, by counting 


the number of ears and grains in a certain ipace z 
and what ſpace and quantity of ſeed yields the great- 
eſt produce upon an acre, and can accurately drill 
that quantity, By this mode of culture too we can 
form, by means of the crop and number of ears, a 
more accurate eſtimate than can otherwiſe be made, 
of the difference of the quality of ground, which 
can be accurately marked ſo as to improve that part 
by manure, as mentioned by Mr. Crack, who im- 


proved a part of his fields where the crop was always 


bad. 


In the broadcaſt, whe the produce ſhould be of 
a field cannot be fo exactly aſcertained ; nor what 
quantity of ſeed produces the beſt crop.—In the 
modes of ſowing ſeed, there may be a difterence of 
{everal buſhels per acre. 

Although the proper quantity of ſeed is accu- 
rately ſown, the crop depends upon being equally 
ſown, and not more together at one place than 
another. The proper quantity of ſeed to be ſown, 
may be ſown exactly by means of a drill; and that 
much more equally too, than it can pollibly to by 
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hand, which every farmer muſt ſee is far from being 
ſo in his own farm. | 
But before machines were invented, men had 
nothing but their hands; and before the invention 
of ſpades and ploughs they muſt have lived as the 
Indians and beaſts of the field, upon the natural 
produce of the rivers and the woods. Then why 
not uſe the improvement of the drill to ſow with, as 
well as the plough in place of the ſpade ? | 
Many are of opinion, that two additional plough- 
ings are equal to a common manuring. This it muſt 
be confeſſed, cannot be given but by fallowing and 
loſing a crop, to which ſome are averſe. But they 
_ ought to conſider that they are at a much greater 
expence for manuring, than twice the year's rent 
and labour, to gain (as they ſuppoſe) a little preſent 
profit by a crop, rather than a greater the ſucceed- 
ing years, by the ground being improved and cleaned 
and free of weeds. In the drill huſbandry, however, 
this additional ploughing is given without the loſs of 
a crop, as it is given when the crop is on the ground, 
and at a much leſs expence than ſo many plough- 
ings to a fallow; and much leſs than manuring, 
which is more than the expence of ſeveral years 
culture of drilled crops.—As it is ſhewn that all the 
expence of drilled crops 1s only equal to two com- 
mon ploughings, in the whole for ploughing and 
Hoeing ; and were it double, - the four additional 
hoeings are only Four ſhillings. But one manuring 
is, in many places, as many pounds. The one can 
be given, but nor the other, in the quantities the 
broadcaſt farmer could wiſh, as in many places 
manure cannot be purchaſed at any rate. 

Many frivolous objections are made to this huf- 
bandry, that it is almoſt needleſs to anſwer : Such 
as, It would be a loſs if the practice of the drill 
huſbandry ſhould ever become general.” It muſt be- 
come ſo, only by being found more profitable. If it 
became 
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decame the general practice to fow wha] in this me- 
thod, there would be more wheat produced, as a very 
great part of the wheat in England is upon fallow. 
This proportion now in fallow, would alſo be in 
wheat, or other grain, and continued in ſucceſſive 
crops; by which the quantity would be increaſed. 
And in place of a crop of wheat and a fallow, or an 
inferior fallow crop (ſuppoſe fifty acres of wheat and 


fifty fallow) there may be an hundred in wheat every 


year, or other grain. 

Some object, that if this ſyſtem was general, there 
would be no barley, oats, or gi -aſs, Before it could 

have ſuch an effect, it muſt be much ſuperior even 

to what the approvers of that huſbandry ſuppoſe it to 


be, before it could get ſo much the better of preju- 


dice and cuſtom. 
| No doubt, were it found to be ſo much ſuperior 
iv point of profit to barley or graſs, there would be 


more wheat; but to ſuppoſe a farmer was to ſow 


wheat and have no graſs for his cattle, would be to 
ſuppoſe him very injudicious, — Graſs a farmer muſt 
have, for his working cattle, and alſo hay, But if 
drilling wheat was ſuppoſed ſo ſuperior, he would 
not be obliged to lay down {o much graſs, as many 
are under the neceſſity of doing, becauſe the land is 
impoveriſhed. and will not produce corn. It is but 
poor crops of graſs too, that are reaped from ſuch 
ground. But what quantity of graſs was neceſſary, 
would be upon ground in good order; and a muell 
ſmaller quantity would produce more than ſuch ex- 
hauſted ground does at preſent. 

It —— for cattle were more profitable, and feed- 
ing cattle brought the farmer more profit (which in 
many ſituations may be the caſe) the judicious far- 
mer, who underſtands that branch, would certainly 
not give up a more profitable branch of farming for 
one that is leſs profitable. 

In moſt farms there | is ground that would be more 
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proper for other grains and graſs, and improper for 
wheat. Drilling wheat by no means excludes barley, 
as drilling barley is found a profitable manner of 
cultivating it, as well as all other grains, by many ex- 
amples ſtated of the compariſons of the two methods. 
In many ſoils, and in ſome years, barley may be the 
molt profitable. 20 | 
In many corn countries, the whole farm is in corn 
of different Kinds ; and no more graſs is grown than 
would ſerve the cattle in ſummer, and for hay in 
winter. This requires much manure, to encreaſe 
which, recourſe is had to turnips, which (as is ſhewn) 
is a loſing crop. It would be more his intereſt to 
ſupply this by ploughing and hoeing, which is done 
at a much leſs expence, and he would reap a profit 
' inſtead of loſs, and at the ſame time improve his 
ground forthe ſucceeding crops. But ſeveral compari- 
{ons have already been made in this work, by which it 
appears, beyond all doubt, that, in ſuch caſes, dril- 
ling is, by far, the molt profitable mode of culture. 
From reaſon, and the many proofs of the hoein 
huſbandry being the molt profitable, and the exam- 
le of the beſt farmers in Kent, where furrowing, or 
drilling is the common method, as is mentioned in Mr. 
Young's Tour, one would think that farmers would be 
induced to follow a practice that promiſes fuch advant- 
ages to the induſtrious cultivator for his labour and at- 
tention; now that the great obſtacle is removed, want 
of proper drills and of ſtrength to be uſed by every 
ploughman. But the influence of cuſtom and pre- 
judice is often too powerful for reaſon; but in no in- 
ſtance more commonly than in agriculture: otherwiſe 
in this country, where arts and improvements in all 
ſciences are increaling, one could not but be ſurprized 
to ſee ſuch a variety of ploughs in almoſt ever 
country, molt of which have been the ploughs of 
that country for centuries ; —and ſuch ploughs, that 
from their conſtruction, one may ſuppoſe, were in 


ule 
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uſe before the time of the Romans; and in the next 
county ploughs are uſed, ſo ſuperior in their con- 
ſtruction and uſe, that the one farmer's ground 1s 
ſuperiorly cultivated, and at leſs than half the ex- 
pence, in the ſame kind of ſoil. 

It has been urged in oppoſition to the drill 1 
that Monſ. de Chateanvieux was obliged to uſe ma- 
nure. Mr. Tull adviſes uſing manure, as formerly men- 
tioned, where it is to be got at leſs expence than 


that of the carriage, and the expences likely to ex- 


ceed that of the profit. 
He fays, © that dung with tillage pe in leſs 
time:“ it is therefore far from being a proof that Mr. 
Tull's ſcheme did not anſwer, although Monſ. de 
Chateauvieux made uſe of manure, as it is ſhewn that 
the drill and horſe huſbandry have been continued 
ſucceſsfully, without manure for many years, with- 
out there being an appearance of its declining. 

In the Muſeum Ruſticum, vol. 4th, in a letter of 
Mr. Combers, he ſays, Two points have been 
advanced in the calculations of M. De Chateauvieux to 
evince the preference of the new huſbantky to the 
old, which I think will not prove the preference with 
us Engliſnmen. 

« 1ſt. That at Geneva, M. de Chateauvieux ſays 


they can have but one crop in two years; and one 


crop will fall greatly ſhort of the tuo, which the new 
improved huſbandry will produce.“ 

This will have no weight with us Enghſhmen; for 
in the common courſe of our huſbandry we have two 
crops in three years, or three crops in four years; 
and though: we have not two wheat crops in ſucceſ- 


ſion, yet our crops of beans, peas, barley, and oats, 


are obtained at ſo ſmall an expence of cultivation after 
our wheat crops, that no one ſeems to doubt but the 
clear profit 1s greater,” | 
And he mentions the improvements by clover 
and turnips. 
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F* 2d. He alſo ſtates what M. de Chateauvieux men- 
tions, that the produce of what is ſowed in the com- 
mon way, is three times the ſeed at Geneva. 

Nou if the poorntls of the crops at Geneva, be 
not the effect of want of culture in the old way, every 
new method which will aſſiſt the poorneſs of the ſoil, 
is of conſequence to that people; yet ought not we 
Engliſhmen to make this point of calculation, the 
grounds, giving only three for one a preference of 
the new huſbandry.“ 

It has been ſhewn by the 8 ſtatements, 
that in the drilled land in England, the produce is 
more, not only than 2 crops and a fallow, or 3 crops 
in 4 years, but to 4 crops, with fallow crops and clo- 
ver: and although the intermediate crops of beans, 
peas, barley, or oats are obtained at ſo ſmall an ex- 
pence of cultivation, the drilled is leſs expence, and 
more profitable than the Norfolk courſe which is 
ſuperior to the former. 

The crops of beans, peas, &c. are obtained at one 
ploughing; but the intention of the drill huſbandry 
was to remedy and ſupply the defects of the old by a 
better cultivation and tillage, and not to leſſen it by 
leflening the tillage and ploughing to reduce the ex- 
pence. This is adding to the defect, and leſſening 
the produce by an interior culture. 

T his is not the caſe in the drilled crops, as the 
land is not allowed to remain long unhoed, or to grow 
hard, or ſtale, butis frequently hoed in kae and 
receives the benefit and influence of the atmoſphere, 
and ſun, rain and dews, which not only! improves the 
crop, but improves the ground for the reception of the 
next, and this at a leſs expence than the broadcaſt. 

2d, The ſmallneſs of the crops about Geneva of 

3 after 1, does not appear to ariſe from the want of 
cultivation in the broadcaſt huſbandry, which makes 
the drilled ſuperior, as the broadcaſt is aſter fallow : 
but whether it be owing to the foil or climate, the 
* | 
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ſuperiority of the drilled is the ſame in both places, 
and is the ſame in a ſoil, where the increaſe of the 
broadcaſt is more; therefore the ſuperiority of the 
drilled appears to conſiſt in the manner of culture, and 
ſhould be the ſame in proportion in a better ſoil or cli- 
mate, which appears to be the caſe at Geneva, where 


the increaſe is only 3 after 1 after a fallow. The ſu- 


periority of the drilled appears to conſiſt in the 


manner of culture, which appears to be the caſe in 


England, where the ſoil and climate appears to be 
more adapted to grain, where the increaſe may be ſup- 
ü poſed from 8 to 10 after 1, in common culture, and 
we ſee the increaſe of the drilled crops has amounted 
to 40 and 50. 155 

It is certain the ſame increaſe cannot be produced 
from bad land as from good: that the land about 
Geneva 1s bad, the ſmall increaſe ſhews, and the ſe- 
vere cold in winter may be moſt unfavourable for this 
crop, as the land appears bad. Mr, Chateauvieux's 
applying manure to improve the ſoil, is by no means 
a proof that the drill huſbandry did not anſwer, as it 
was ſuperior to a broadcaſt on a fallow. | 

The increaſe after one, however, is not the pro- 
per rule to judge the produce of a crop by, but the 


produce upon a certain ſpace ; for the increaſe after 


one depends upon the quantity ſown. In fome places 
where they ſow 4 buikels, and the produce is 28, this 
is only 7 after 1; and where they ſow only 2, and the 
increaſe is 12 after 1, this is only 24. An inſtance 
of this is mentioned in the 3d volume of the Bath Pa- 
pers, where 1 grain, ſown at 1 foot in the rows, pro- 
duced 2184 after 1, and with cars containing 42 grains 
each; and 28 grains, ſown in the length of the foot 
of the rows, produced only 139 after 1; but the pro- 
duce upon that ſpace was 3900 grains. The firſt pro- 
duced 52 ears, with more grains per ear; but the 


other 100 cars, with fewer grains. This was in a 
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garden, and the greateſt produce was from a propor-. 
tion of ſeed, at the rate of leſs than 2 pecks and 5 of 
a gallon per acre. This circumſtance of the largeſt 
quantity producing the greateſt crop, 1s the reverſe in 
molt fields, as many tarmers leſſen their crop by 
ſowing too much ſeed, which the ground cannot 
nouriſh and bring to maturit 


In Mr. Mills's Treatiſe of Huſbandry he ſtates fo 
veral things which ſhould be conſidered. 
Iſt. We ſhould examine whether all the Jands of a farm 
produce, upon the whole, more corn when cultivated ac- 
cording to the principles of the new huſbandry, than the 
fame quantity of land would do, if managed in the old 
way, — It is ſhewn that the drill huſbandry produ- 
ces more corn than the old upon the whole; as in the 
Norfolk courle, there is only 2 crops of corn in 4 years, 
whereas in the drilled there are 4 crops of wheat; it 
is allo of more value. By the ſtatements of 3 courſes 
of broadcaſt and drilled compared, it appears that in 
the firſt there is in that time 9 quarters 4 buſhels of 
wheat, and 12 quarters 4 buſhels of barley, in value 
321. 10s. 2d. and in the drilled, at the medium crops, 
there are 30 quarters of Wheat and in value 621. 3d. 
without ſtraw. 
2d. To conſider whether the nezv huſbandry does not 
require ſo much more expence than the old, as to counter- 
balance or exceed the profit that may be expefted from it. 

It is, ſhewn that the expence and labour is leſs in 
the drilled than in the old, even with tallow crops 
and clover; as the expence of broadcaſt in theſe is 
ſtated at a medium 11. 11s. od. without rent, and 
the profit 11. 78. 6d. but that of the drilled, the ex- 
pence is only 16s. 1d. with harveſt and rent. 
The practice of hocing turnips in the field is but a 
late practice, and that of hoeing them is far from be- 
ing general; although they have the example of gar- 
deners to ſhew the advantage of hoeing. The ſame 
prejudice remains againſt hoeing grain, though the 
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gardener's practice inſtruQs us what may be done in 
the fields, if we would but follow their experience and 
practice: and extend the gardener's practice to the 
farm, as many about London do. | 
We ſee the gardener digs his ground in place of 
hoeing it; and not only fo, but trenches it, and 
finds 1t even ſuperior to digging. And the gardener, 
whoſe land is perhaps twenty times the rent of the 
farmer's, finds it his intereſt not only to trench in 
place of hoeing, but to allow ſpace to his plants. 
And the farmer who has any experience in turnips, 
finds the effect of ſpace from the ſtate of that crop. 
Where they have a reaſonable ſpace, they are larger 
and a greater crop on the field than when they are 
too thick; and this he allows to a crop, that does 
not afford a produce of above two or three pounds. 
Suppoſing this an expence of ten ſhillings, beſides 
the ſpace; that is a ſixth of the value: but he grudges 
both upon a crop of three times the value, which, if 


it encreaſed the crop one tenth, would be much 


more than the other. 
Do doubt the produce of a garden may be ſup- 
poſed more valuable, and ſuch as may afford greater 
expence; but as ſpace, trenching and digging, in- 
creaſe the gardener's produce in his high- rented land, 
ſo it will alſo increaſe the farmer's, whoſe rent and 
expences of deep-hoeing is proportionally lower. 
The numerous gardens and fields around London, 
where the crops of all kinds are in rows or drills, is 
a proof of this; and a ſtrong inſtance is formerly 
mentioned from vol. 5. of Bath papers, where a gar- 
dener raiſed eight crops in four years, and the land 
was thus cultivated for twelve years without manure. 
As the farmer has but one crop in a ſeaſon, much 


leſs puts his land in order for that, than the repeated 


crops the gardener raiſes in a year. This may be 
ſupplied by labour alone, as we ſee from the prac- 
tifers of the drill huſbandry. And this huſbandry 
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may be ſo far imitated in the fields by horſe-hoeing, 
and trenching (where the ſtaple will allow it) by one 
plough tollowing another, which we ſee may be 
done at as ſmall an expence, as one hoeing ; and the 
ue at ſo ſmall an expence as three-pence for every 


foot of breadth added to the ridge. 35 
We ſee what great crops rich ground will pro- 


duce; which would afford much greater expence 
and amply repay it. And until land is brought to 
this degree of culture, it is not in the higheſt degree. 
of perfection it is capable of. 5 
The garden culture, we ſee ſtrongly recommend- 
ed by Mr. Millar, and ſhewn by the many inſtances 
he gives of the practice of it, not only in wheat but 
in barley and turnips. The information ſo intelligent 
a gardener gives, and his recommendation of it, 
ſhould have more weight in recommending it, than 
unfounded reports of thoſe, who, from particular 
reaſons,” wrote againſt Mr. Tull's Syſtem, many of 
which are ſtill handed down to this day and believed, 
even by ſo intelligent an author as Mr. Millar, who 
ſays, Mr. Tull practiſed this method of ſowing the 
fame ſpecies upon the ſame ground till- his crops 
failed, and were much worſe than thoſe of his neigh- 
bours, who continued the old method of huſbandry, 
and thereby his horſe-hoeing huſbandry was ridiculed 
by them, and laid aſide by gentlemen, who were 
engaging in it.“ os 

Mr. Millar, it would appear, had given credit to 
reports handed down, without having examined the 
Addenda and Additions made to his Eſſays, where 
Mr. Tull contradicts many of the falſe reports. 

In the Supplement he ſays, © There is now che ele- 
venth crop of wheat on the ſame field.” 

And in the Concluſion, “ The twelfth crop of 
wheat upon this field was the beſt, I believe, that 


_ ever grew on it; it has now the 7hirteenth crop likely 


- 


to be a very good.“ | 
; | He 
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He alſo ſays, The crop of ſix ſcore acres of 
wheat that was growing at the time of publiſhing my 
Addenda was much greater than the crop the year 
before it.“ He further adds, © the ſame ſix ſcore 
acres, which were in wheat laſt year, are now planted 
with wheat, and all of it as ſtrong and likely for a 
good crop as in any of the former years, though 
there is but about one acre of it dunged. I can 
ſhew at this inſtant one of the experiments I re- 
commended, which, though it -be leſs than two 
perches of ground, muſt convince every man that 
ſees it (and doth not renounce the evidence of his 
ſenſes) that pulverization by inſtruments can vaſtly 
exceed the benefit of common manure, afluring the 
public, that in all my practice, which is now thirteen 
years, I never have met with one inſtance that gives 
me the leaſt ſuppoſition of the truth of the principles 
I have advanced, and that I believe they have no- 
thing to fear from enemies, but the falſe relation of 
facts, or fallacious arguments.” This ſhews Mr. 
Millar had not feen theſe additions to his Eſſays, and 
how unjuſt the report was that Mr. Tull's crops had 
failed. Li | 7 
Some common farmers are ſo accuſtomed to 
weeds, that they do not imagine they hurt their 
corn. But every gardener and planter knows, that 
weeds rob trees of a great deal of nouriſhment ; and 
they find that digging promotes the growth of trees, 
and that a plantation that is dug and cleaned from 
weeds is much more thriving and luxuriant than one 
that is not. As weeds are found to hurt fo ſtrong a 
plant as trees, much more ſo are they hurtful to 
corn and graſs. Thus we fee, from the ſtubborn 
oak to the tender graſs, attention and care are ne- 
ceſſary to deſtroy weeds ; and no method yet known 
is ſo effectual, and fo caſily accompliſhed, or at ſo 
ſmall an expence, as the horſe-hoeing huſbandry, 
The principles of the drill huſbandry are ſo little 
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underſtood, or the cauſe of the advantage of it 
known, even by thoſe whoſe knowledge might have 
been ſuppoſed better, that ſome who have attempted 
drilling have been ſo ignorant of the principles as to 
drill without hoeing, and in cloſe drills of fix or 
eight inches : as if a drill machine, or the fowing in 

rows alone was to have the effect the drill huſbandry 
was repreſented to have, which is much the ſame 
knowledge as may be too often found in the common 
huſbandry ; where an intelligent farmer, who under- 
ſtands what he is doing, ploughs his ground well, 
and keeps it free from weeds and in good order by 
frequent and good ploughings and proper manuring, 
by which he ſucceeds in raifing good crops. 

His neighbour deſires to do the ſame, and copies 
his practice by ſowing the fame crops, and at the 
fame ſeaſon; but not being intelligent, his ground 
is badly ploughed, and not ſo often, and is full of 
weeds, and his manuring but one half. His ſucceſs 
being much inferior, or rather extremely bad, he 
blames the method as bad ; but never dreams that 
the fault lies in the execution. 

The ſame mult be the caſe with thofe who attempt 
drilling, and do not underſtand the principles, and 
attempt to copy that of others, and do not copy It 
exactly. 

It has been ſhewn that Mr. Tull, and others, who 
followed his principles, not only allowed ſpace for 
the plants, and hoed often to keep the land clean, 
but ploughed and hoed deep, by which there was a 
much greater ſurface expoſed to the air and atmo- 


ſphere, as well as a greater depth of earth properly 


an well pulveriſed and made fine to allow the roots 
to extend. And by Mr. Duckett's method of drilling 
(as mentioned in the Annals of Agriculture) who 
drilled in equal diſtant rows at nine inches, and 
hoed or ſhimmed, not deeper than hand-hoeing, 
As the vegetable nouriſhment muſt be more ex- 

hauſted 
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hauſted by theſe cloſe drills and ſhallow hoeing, not- 
withſtanding his manuring, he trench ploughs, where- 
by the ſurface is ploughed down and reſts for ſome 
time. 
If any man were to copy theſe methods, and omit 
to allow ſpace and deep ploughing and hoeing, or to 
copy Mr. Ducket's, and omit the manuring, trench- 
ing and hoeing, he would certainly find theſe ſucceed- 
ing crops much inferior. 

But to ſuch want of information and want of atten- 
tion in copying the practice of others, is owing the 
bad ſucceſs of farming that is to be ſeen in many places 
in England; therefore, it is not ſurpriſing to find the 
firſt attempts of this huſbandry badly copied, and con- 
lequently not ſucceſsful. | 

Where farmers do not a& from knowledge, but 
are only copyers of what others do, they ſhould be 
very accurate in their imitation, as what they omit 
may be much more material than their want of know- 
ledge allows them to ſuppole. 

Neither in this huſbandry, nor in any other, is it 
to be expected, that bad land, or land in bad order, 
can produce crops equal to good land, or land in good 
order. This is often the caſe with experiments of 


the drill huſbandry. 


Mr. Tull and others, who had good crops, raiſed | 


them upon land put in good order by repeated drilled 

Crops. : | 
But ſome who have tried experiments of Mr. Tull's 
huſbandry, have tried them upon land in bad order, 
and have been much diſappointed, to find their crops 

much inferior to thoſe of other practitioners. 
Not attending to the ſituation of the ſoil, there being 
a a firſt crop upon ground not put in order, and not pro- 
perly hoed (as it cannot be expected by ſervants who 
had not practiſed it before) and the other with which 
they made the ſuppoſed compariſon, were crops pro- 
duced by thoſe who had practiſed it for many years, and 
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upon land put into good order, ſuch a compariſon is 
not juſt, But from ſuch experiments and compari- 
ſons, the drilled huſbandry is looked upon as bad, 

and the practice of others is exaggerated : an inſtance 
of this I had. A neighbour wiſhed to drill an acre ; 
he had his land ploughed, and, as his ploughman faid, 
made fine: my ploughman went and drilled it, and 
his report was, that it was ſo rough that it was only 
fit for a ſtrong plough, or harrows to go on it, but 
not for a drill. 

The conſequence was, that he had an indifferent 
crop, and never tried it more, from believing the 
fault was in the ſyſtem of drilling; whereas the fault 
lay in not making the ground fine, and 1ts not being 
properly hoed. 

To do the drill huſbandry juſtice, thoſe wha try 
experiments of it ſhould continue them for three or 
four years; to let their ſervants learn to execute the 
hoeing properly, and to prove if the crops are not 
much better than the firſt, and ſuch as Mr. Tull's 
and others. 

One may without expence, or r riſking much, make 
the experiment upon a ſmall patch of land! in any of 
his fields. 

Many other eons, are made to the drill by 
thoſe accuſtomed to the old huſbandry, who cannot 
diveſt themſelves of the ideas of the practice of the 
old, which is by no means connected with the new.— 
The proper compariſon is between the two methods 
upon an equal quantity of land in tillage, for a courſe 
of years; the one to be conducted in the moſt profit- 
able method of the old; and the Tullian, or horſe— 
hoed, as compared above by Sir Digby Legard and 
others. 

It 5 objefied by ſome, that the men a; ud horſes are em- 
ployed in boeing in the buſy time of hay-making and har- 
veſt.— The anſwer is: it is no part of the drilling ſyſ- 
tem to have more hay or gr als thar neceſlary to ſupply 


the 
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the horſes hd for this huſbandry, tor which a 
few acres are ſufficient. 

The teams for hoeing cannot be employed in any 
thing of ſo great conſequence as the hoeing itſelf, and 
ſhould be employed only in that when there is an 
thing to hoe. I can hardly ſuppoſe a firmer ſo bad 
an economiſt, as to ſtop a team to employ the plough- 
man at hay- making, to ſave the wages of a bar 
maker. 

' By the ſtate of the drill huſbandry, the hoeing i IS 
all over before harveſt, and rhe horſes are employed 
in taking in the harveſt, before the ploughing for the 
next crop; therefore there is no interruption in bar- 
veſt from hoeing. 

To have more hay than will ſerve the horſes is not 
neceflary in this huſbandry, although it is in the 
broadcaſt; where they are obliged to lay a third, or 
fourth into graſs, becauſe it is exhaulted, and will not 
produce corn any longer, without being laid to grals, 
or being manure. 

This is not the caſe of the hoeing huſbandry ; as the 

round is in great heart, it will produce great crops of 
graſs; therefore a very few acres are ſufficient to ſupply 
graſs and hay for the horſes neceſſary for a farm 


in the horſe-hoeing huſbandry, as formerly ſtated. — 


One pair of horſes manages eighty acres, and after 
drilling the wheat, they can cultivate a conſiderable 
quantity of ſpring corn. 

Raiſing corn for horſes, and great quantities of 
graſs is a different ſyſtem, and not connected with 
this; and as it is diſtinct from it, ſhould be executed 
by ſeparate ſervants, and horſes belongin g to the broad- 
caſt part of the farm. 

Therefore, the above objection! is not an objection 
to the drill huſbandry, but to what they connect with 
it, which does by no means belong to it, as it is a drill 
farm alone that is now in queſtion. The buſy time 
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and hurry of a broadcaſt farm at particular ſeaſons, do 
not take place in the drill huſbandry. | 

If the tarmer has a part drilled, and a part broad- 
caſt, that in broadcaſt requires double the number 
of horſes to that of the drilled. The horſes and 
ſervants neceſſary for it, ſhould execute the work of 
that part, and thoſe for the drilled execute theirs, of 
which hay-making is no part. As the quantity al- 
lowed to the ploughs is (we ſhall ſuppoſe) 60 drilled, 

and 124 fpring crops broadcaſt, in place of 80 (as 
ſtated by the Author of the Scheme) this is 725 acres 
per pair of horſes; there are at leaſt twice the 
number of horſes neceſſary in a broadcaſt farm of 

that extent, The drilled does not interrupt the 
other, as the team allotted requires no aſſiſtance 
from the broadcaſt farm, to manage double the quan- 
tity drilled. . 

A like objection is ſtated by others, that after the 
broadcaſt crops are ſown, the farmer may employ his 
team at fallowing, or other work. If his teams are 
employed at fallowing through the ſummer, the la- 
bour 1s the ſame as horſe hoeing in ſummer, which 
is fallowing tor the next crop: and it is ſhewn, that 
the tillage in the drilled is no more than in the 
broadcaſt ; and the expences are leſs, and only half 
the number of horſes are required, 

It a farmer fallow 50 acres of his land, it requires 
25 days to plough it once with two ploughs, if it 
was four times ploughed, it would require 100 days. 

As two ploughs hoe 6 acres per day, two ploughs 
will hoe the 50 acres once in 84 days, or four times 
in 34, which is only one-third of the time, and with 
2 horles in place of 4. 

If the teams are employed in carrying r manure 
from a diſtance, the horſe-hoeing farmer has little 
or no occaſion for manure, after the land has been 
properly cultivated in this huſbandry, : as it is fallowed 
every year for the next crop. 


__— 
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By ſome it is objected, that there will be leſs fraw, 
and of courſe leſs manure for their corn and graſs. \ 
is again recurring to what is neceffary in the 
caſt ; but which is not fo in this. 
A Mr. Tull lays, © he kept a team to ſerve à R 

But although he ſhould give that up, he ſhould have 
the ſame quantity of wheat.” 

It is ſhewn, that the land is more exhauſted b is 
broadcaſt crops, by being obliged to have fo great a 
proportion laid in graſs, notwithſtanding that they 
keep a much greater quantity of horſes and cattle 
at a very great expence to procure manure by having 
turnips. — This is not neceſſary in the horſe-hoeing, 
as it produces repeated ſucceſſive crops for many 
years, as above mentioned, without manure, | 

Theſe objections are blended with the practice of 
the broadcaſt; they do not apply to the drill huſ- 
bandry. T he fair compariſon is ſuch as Sir Digby 
Legard ſtates, when both are fairly compared. 

It is objected that clay land cannot be drilled. No 
doubt clay is more difficult to cultivate ; but not 
more lo in the drill, than the broadcaſt culture. 

If clay is fallowed, it muſt be allowed, it may be 
ſown broadcaſt. In that fituation it may be drilled. 
A And the horſe-hoeing in ſummer prevents its be- 
ing ſtale and hard, and not ſo difficult to plough 
after harveſt, as the broadcaſt farmer's land ; and it 
will be as fine as a fallow; and the narrow ridges 
keep it much drier than the broad ridges. 

On clay it is more critical to hit the time of hoe- 
ing; as wet weather may delay it longer than loams. 

Moſt clays, when wet, riſe in large pieces when 
ploughed, but not fo much fo in the drilled, as the 
broadcaſt tillage ; as it is finer by the hoeing, and the 
ſame as a fallow. The broadcaſt farmer finds clay 
hard and tale, and difficult to plough the firſt time 
after a crop; and as the drilled crop is ſown upon 
once . and. he is not acquainted with the 
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ſtate of the drilled land, he naturally ſuppoſes it to 
be in the ſame ſtate as the broadcaſt upon once 
Ploughing: but the hoeing prevents it being hard 
therefore it is in a very different ſtate, and in that of a 
fallow. 

But we ſee by what i is mentioned by the Rev: Mr. 
Dean, that it appears his was ſuch a ſoil, “ bein 
bound up like iron, as not to be touched with a 
plough ; and ſometimes all in a pap.” Yet he 
drilled this ground above twenty, and continued it 
ſeveral years after. He further adds, © His crops 
were equal to the ſown crops of his neighbours.” 

Some clays, when made fine, run together with 
rain; and when dry, bind as hard as iron, ſo that 
the ſtems cannot get through it. I have loſt a crop 
of wheat by this in the broadcaſt. 

To remedy this, as ſoon as it is beginning to dry, 
2nd that horſes can go on it ;—rolling it with a ſpike 
roller, (or even a common roller) or a pair of heavy 
harrows, will break this cruſt, and prevent it bind- 
ing into one ſolid cruſt, and admit the ſtems to come 
up. This, as ſome may ſuppoſe, would tear it out 
lo much as to deltroy the crop. On the contrary, 
it will increaſe it by opening the ground, and putting 
earth to the roots of the plants. Of this I have ſeen 
an inſtance (not indeed in clay) where a crop of oats 
was ſo bad, that the farmer barrowed the ground 
with heavy harrows (it being late in the ſeaſon he 
had not time to plough it) and ſowed it with barley, 
The barley ſoon appeared; but the oats appeared 
much ſtronger, and in a ſhort time deſtroyed the 
barley. The oats were a remarkable great crop, 
and the ſtraw was remarkable long, and in cluſters of 
20, or 30 ſtems together, from the ſeed or roots 
having been dragged into hollows; and covered with 
treſh earth. 

And when beans appear thin in ſpring, it is the 
common practice to harrow them, by which the crops 
are 
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are found to be improved. This effect may be pro- 
duced partly from deſtroying the weeds, and partly 
by giving freſh earth to the plants, which we ſee is 
the caſe in drilled crops. Fo „„ 
Many who have made trial of the hor/e-hoeing bu/- 
bandry, have done it upon bad land. Such was Mr, 
Tull's, Sir Digby Legard's, and Mr. Anderdon's ; 
although their produce was ſmall, it was equal to 
that of their neighbours upon ſuch land; and who 
had only one crop of wheat in four years: but in the 
_ drilled he had four of wheat. 

Upon ſuch ground, the crops in any huſbandry 
00 much inferior to what is produced upon good 
land. 5 | 

But I have heard it improperly uſed as. an argu- 
ment againſt the drill huſbandry, that neither Mr. 
Tull nor his followers had crops equal to many 
broadcaſt. | 

I his is an 1mproper compariſon ; ſo is it alſo im- 
proper to compare for one year the produce of a 
drilled crop with a broadcaſt crop, (even upon the. 
ſame land) where the one is perhaps fallowed and 
manured, at an expence of 51. or 6l. per acre, and 
the other at only 48. 6d. for ſpace, and 4 or 5 ſhillings 
for hoeings: or to compare crops upon good land 
with Mr. Tull's or Sir Digby Legard's, which was 


” bad. - 


It has been unfavourable to this huſbandry, that 
none have tried it upon good land. 

But ſo far the drilling equal diſtant rows has ſhewn 
that great crops are to be obtained by that method 


upon good land, but much inferior crops are pro- 


duced upon bad land in this as well as in broadcaſt. 
Having colle&ed many of Mr. Tull's experiments, 
I ſhall conclude with the notes to his preface, p. 244; 
where he ſays, th EE 
« [f mountainous expectations have been raiſed, 
it was by others, and I ſhould not have been an- 
1 | A a {werable 
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ſwerable for ſuch a production being ee pen tion 
able to theſe expectations, unleſs I had fallen ſhort 
of what I had promiſed in my Propoſals, or title to 
my Eflays. As to both which I hope I may be 
jultified, if allowance be made to the inadvertencies 
that happen to the pen of a perſon in pain, The 
EY are all the Articles of my Propoſals : 

I, In treating of roots, *tis proved they extend 
horizontally to a much greater diſtance from the 
ſtem than is commonly thought; and that they are 
in this and all other reſpects by nature adapted to 
receive the benefit of the horſe-hoeing huſbandry. 

« 2d. The natural and artificial paſture of plants 
are deſcribed. 

«« 3d. It is ſhewn how this artificial paſture is raiſed 
by dung and by tillage, and what ener there is 
between one and the other means of raiſing it. 

“ 4th. That deep and proper hoeing is a fort of 
tillage that can ſupply the uſe of dung; and it is 
tor want of tillage that few Pong are brought to their 
tull pertection. 

« Sch. The rules for putting this huſbandry in 
practice are ſhewn as far as the author's e 
reacheth. 

ce 6th. All the particular nſiruntents are deſcribed, 
with directions how to make uſe of them. Had l 
failed of performance of any of theſe Articles, 
Egquivocus would have been ſure 10 b me with 
. 

Thoſe who are hoe to examine his Works, may 
ſatisfy themſelves, how in his Eſſays he has fulfilled 
what he there bed; they ſhould examine his 
folio edition, which has in his notes, or Supplement, 
Addenda, and Concluſion; as the octavo edition, in 
omitting his Anſwers to his oppoſers, alſo have 

omitted ſeveral of his Explanations of his Scheme. 

The fair reſult of theſe Obſervations ſeems to be, 


1ſt, That 
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1ſt. That Mr. Tull and his followers have proved, 
that by their mode of culture they can make land 
produce good crops without manure. 

2d. That in the horſe hoeing huſbandry, the land 
is every year growing richer, and is in better heart 
under ſucceſſive crops, which in the old huſbandry 
grows poorer and poorer, *till at laſt it will bear no- 
thing. n * 

zd. That in the horſe hoed with two rows upon 


ridges from four to five feet broad (as well as equi- 


diſtant rows) as great crops are produced as in the 
broadcaſt. 

4th. That ſucceſſive crops of wheat are obtained 
in the horſe-hoed, which there cannot be in the 
broadcaſt. 

sth. That the expences are leſs than the broadcaſt, 

All this is clearly proved by authentic experi- 
ments fairly ſtated, which cannot, I think, leave a 
doubt of the ſolid advantages to be reaped by the 
country, were this mode of huſbandry brought in- 
to general uſe. 

They who doubt theſe facts ſhould confute the 
authors from whom they have been collected, by re- 
peating the experiments as far as they have oppor- 
tunities, or convince themſelves of the juſtneſs of 
Mr. Tull's principles and practice by their own ex- 
Perience and obſervation. 


In this huſbandry, thoſe who drill in narrow drills 


or equi-diſtant rows, have advanced ſo far as to prove 
his firſt practice in that method uit, concerning 
which they were equally incredulous. —And upon 
trial it is alſo hoped that they will find his ſecond the 
ſame and more profitable. | 

With a view to contribute to this end, theſe expe- 
riments and the practice and method of performing 
this huſbandry have been collected. 

That it requires no extraordinary {kill in the 


ploughman, ſince when once the ridges are formed 


2 2 ___ (which 


- 
2 
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(which every ploughman can do) in the hoeing to 
and from the rows, they cannot go wrong ; as the 
crop on one hand, and the hollow furrow. on the 
other, are clear and ſure guides for their direction. 

And now that drills are made ſufficiently ſtrong to 
be uſed by thoſe accuſtomed to ſtrong inſtruments, 
it may be executed with caſe by any common plough- 
man. 


CHAP. XIL 


PLOUGHS, DRILLS AND HOES. 


* method of dibbling and A grain had 
been practiſed long ago, and attempts to revive 
that method have been tried and mentioned by many 
writers. 

Mr. Worledge, in his Syſtem of Huſbandry, 
publiſhed 1681, fays, © Setting corn ſeems to be 
very ancient, and hath been a long time attempted 
to be brought into practice again, as appears by Mr. 
Platt's Adam's Tool revived, printed in the year 
1600. He gives the reaſon why corn ſown in the 
common way yields not ſo great an increaſe, as it 
doth by being ſet.“ 

« Then Mr. Gabriel Platt ſucceeds with his better 
method of ſetting corn, which he deſcribes :* 

Mr. Worledge then deſcribes, and gives a plate of 
a better engine for ſowing the ſeed in rows. It is 

| 1 8 upon 
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upon four wheels, with a hopper above, from which 
the ſeed falls upon a ſpindle, from which it falls into 
a pipe, that conveys it to the back of the ſhare, which 
is below, and makes the furrow. 

Lord Verulam, Viſcount St. Albans, in his Natu- 
ral Hiſtory, called the Century of inventions, pub- 
liſhed in 162 6, ſays, © To. increaſe the crops of 
plants, there ſhould be conſidered not only the in- 
creaſe of the richneſs of the earth, but the ſaving of 
the ſeed ſpilt. They have lately begun to ſet Wheat, 
which nevertnelels hath been left off, becauſe of the 
trouble and pains.” _ 

& Yet ſo much is true, there is much ſeed ſaved 
by ſetting, in compariſon with that which is ſown, 
both by the keeping it from being picked up by the 
birds, and by avoiding the ſhallow laying of it, 
whereby much that is ſown, taketh no root.” \ 

In Volume II. of the Philoſophical Tranſactions 
abridged, is deſcribed a drill, or ſowing machine, by 
Don Joſeph Luccatelo, as appeared by a certificate 


of an officer the emperor appointed to ſee the ground 


ſowed with this machine, and reaped in 1660. 

It was preſented to his Catholic Majeſty, and was 
tried, and it anſwered. - 

Of this machine, Mr. Mills, in his edition of 
Du Hamel's Huſbandry, gives, a plate and deſerip- 
tion. —lt is ſo many cups fixed to an axle, and is 
turned by wheels. —Thele cups work in a box, where 
the ſeed is gradually dropt from a hopper. 

Mr. Mills alſo mentions an improvement of this 
machine by Monſ. Diancourt, by placing it on ſhafts, 
which were placed upon an axle between two wheels. 
This axle was fixed in the wheels and turned with 
them, upon which axle were two pullies with a line 
extending from the pullies upon the axle of the 
wheels to two pullies upon the axle the cups or ſpoons 
were upon, which turned that axle. 


Theſe 
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Theſe were the firſt machines for fowing corn, or 
drills, I find mentioned; and from theſe all the others 
are taken, 

Mr. Mills 8 one of theſe to be placed upon 
a four-wheeled machine, ſuch as Mr. Worledge de- 
ſcribes. 

Mr. Tull was the firſt who went fo far out of the 
old track as to practiſe drilling to any great extent, 
and with great ſucceſs. 

He contrived a drill firſt for St. Foin in 1701, and 
practiſed ſowing that on two different farms before he 
went abroad for his health in 1711. 

In the notes on the Preface to the Specimen pub- 
liſhed in 1730 (and mentioned in the notes,. pub- 
hſhed in 1736, with the Eſſays,) he ſays, „ This 
drill planted that farm better than hands could have 
done; and thirty years experience ſhews that St. 
Foin thus planted, brings a better crop, than. when 
fown, and laſteth longer.” And in anſwer to ſome, 
who ſaid, he had brought it from abroad: „ It is 
well known I had planted two farms with St. Foin 
before I travelled, which was not until 1711, above 
ten years after making my drill. The praiſed com- 
mentator on the Georgic can teſtify this, he having 
twenty-ſeven years ago ſeen the fields of my laſt 
farm planted by it, in rows. I gave one to a neigh- 
bour who uſed it in his fields every year whilſt I was 
abroad.” He further adds, „ the drill has alſo been 
uſed almoſt as long in planting moſt ſorts of corn 
for hand-hoeing, and theſe nine years for horſe- 
hoeing.” 

He made many alterations to this drill, as he va- 
ried his experiments of horſe-hoeing, he ſometimes 
drilled two rows of wheat, and tried three or four 
rows upon fix feet ridges. His laſt alteration and 
improvement was to drill only two rows, upon ridges 
4 feet 82 inches, or 141 in the breadth of an acre, 

| His 
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His drill appears to be accurate in the delivery of 
the ſeed : but the conſtruction of it is too nice to be 
made by common workmen, ſo that few of them 
could be found. | 


As there does not appear to have been any farmer 


before Mr. Tull, who practiſed drilling to any great 
extent, it is therefore called his huſbandry.— Many 
other drills have been invented ſince his time. He 
died about 1744. 


Several of the followers of Mr. Tull (abroad) 


have practiſed that huſbandry to great extent, and 


contrived drills and horſe-hoes. 

Monſieur Chateauvieux contrived one, which is 
thought to be too complex to be made by common 
workmen. 

Monſieur Du Hamel contrived one, more imple 
and eaſier made.—l[t was a barrel with holes in it to 
drop the ſeed. This has a defect of dropping leſs 
ſeed when full, than when little feed is in the box. 


Mr. Crack, an extenſive practiſer of this huſban- _ 


dry, contrived one upon the ſame principle as Monſ. 
Du Hamel's, with ſeed boxes, turned by a ſtrap 
from che wheels, with holes for dropping the ſeeds. 
Theſe were made to remedy a fault of Monſ. Du 
Hamel's ; which was the unequal delivery of the 
ſeed, as it delivered more feed, when near empty, 
than when full; as the preflure of the ſeed, when 
fall, prevented the ſeed dropping lo treely, as when 
near empty; this was remedied by an hopper: and 
thereby the boxes have always the proper quantity of 
ſeed in them. 

In Miſcellaneous Diſſertations on Rural Subjects, 
is another plough upon the ſame principle; a barrel 
delivery, where the inequality of dropping no more 
ſeed, when full, than when there is leſs ſeed in the 
box, is remedied by bars in the ſced box, to prevent 


the preſſure of the ſeed pou W chat 1 is dropping at the 


holes. 
There 
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There is lately publiſhed a drill plough, upon the 


fame principle of delivery, where it is regulated in a 


different manner by croſs bars, within the box, or 
barrel. This ſows all kinds of ſeed and grain, and 
any quantity, and at any diſtance. 

In the Annals of Agriculture is one by the Au- 
thor, that appears to have the fame defect as Monſ. 
Du Hamels : and alſo ſeveral that there are patents 
for: - among which there is one by the Rev. Mr. Cook, 
conſtructed after the manner of Don Luccatello's, 


with ſpoons upon an axle. This appears to be much 


approved of by practical farmers. It is formed for 
drilling equal-diſtant rows, at 9 or 12 inches, and at 
different diſtances; and may drill upon a ridge for 
horſe-hoeing. It has the merit to get the better of 


the prejudice of farmers, as a great many have been 


purchaſed, and confiderable quantities of ground 
have been drilled with it, as Mr. Cook (I am inform- 
ed) had them ſent to different places to ſhew the 
effect of them to the farmers upon their own ground; 
which is the only method to convince practical far- 
mers. 

Mr. Tull, Du Hamel, and other writers on the 
ſubject, may convince intelligent readers of the ad- 
vantage of this huſbandry ; but books cannot con- 
vince a practical farmer, who does not read, It 1s 
only ſhewing him a better crop upon his own land, 
that will convince him any other mode of culture 1s 


better than his own. This the patentee of this drill 


has the merit of having done, which has greatly ex- 
tended this huſbandry, which neither the writings of 
many intelligent authors upon that ſubject, nor the 
experiments of Sir Digby Legard, Mr. Dean, &c. 
have done. The writings of theſe authors are con- 
fined to a few who read : nor is the practice of the 
followers of Mr. Tull known to any except a few in 
their neighbourhood ; and the bad ſucceſs of ſome 
{mall experiments prejudice many againſt that ſyſ- 
tem, 
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tem, as much as my own experience may have pre- 
judiced me on the other ſide. Let others make the 
experiments themſelves and judge, 4 


DRILL FOR HORSE-HOEING. 


Drills adapted for drilling two rows upon a ridge 
for horſe-hoeing, I have not ſeen till of late, made 
by Mr. Mac Dougal in Windmill-ſtreet. They alſo 
are adapted to ſow five drills at nine inches in equi- 
diſtant rows upon a ridge of 4 feet 6 inches, or ten 
drills upon a double ridge by two turns of the drill, 
and at the ſame time to harrow them. 

In. horſe-hoeing with a Rotheram plough, the 
horſes going upon the fine land when ploughing from 
the rows, and by going fo near the rows, frequently 


tread on the plants: and when they walk in the hol- 


low furrow, that occaſions the plough to incline fo 
much over, that the furrow is deeper on the one 
ſide than the other, which is improper.—Therefore 
to obviate this, a plough with a bent beam, and a 
wheel at the end of the beam, was contrived, that the 
horſe may walk in the hollow furrow, and the plough 
be held upright fo as to take out the furrow level at 
the bottom. ; 

Many other drills are contrived by different artiſts, 
Some are contrived like barrows to be wheeled after 
a plough, and ſowing the furrow made/ by tuch 
plough. Such varieties are now conſtructed, that 
every farmer may pleaſe his own fancy. 

From Mr. Tull's drills having been found too 
flight, many others are now contrived ſo ſtrong as to 
bear the rougheſt uſage of thoſe accuſtomed to han- 
dle a plough only. But ſtrength is not neceſſary for 
the machine that has only to make rutts one or two 
inches deep in land as fine as a fallow, and to drop 


the ſeed regularly, in the place of ſowing by hand. — 


'The 
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The uſe of a drill is not to plough land that is 
hard by having been nine or ten months without 
being ploughed—this makes ſtrength neceſſary for 

a plough, but it is not neceſſary for a drill. 5 

Now that the Rev. Mr. Cook's drills have hevn 
the advantage of Mr. Tull's firſt method of drilling, 
by the increaſe of the produce ; it is hoped thoſe 
gentlemen who have found it ſo ſucceſsful, will be 
induced to try Mr. Tull's laſt method, which he lays 
is the beſt. Now that the want of a proper drill is 
removed, and that ſome of theſe Uſeful Societies of 
Agriculture will have it tried for four years and 
compared with equi · diſtant and broadcaſt for that 
time. 

In Yorkſhire a drill is advertiſed for traverſing the 
ridges for which Mr. Heaton has a patent. But 
in the method of drilling for horſe-hoeing in Mr. 
Tull's manner, upon narrow ridges, there is not 
that difficulty Mr. Hall mentions in the Annals of 
Agriculture, neither is there any difficulty of drilling 
uponridges with the Rev. Mr. Cook's drill and ſeveral 
others, as Mr. Hall mentions with the drill uſed there 
for wheat and barley. 

But notwithſtanding the great improvement of 
drills, there is ſtill room for greater improvements. 

To Mr. Tull's it is objected, that they are too nice 
and difficult to make; that few can make them; and 
that the ſprings ruſt and ſpoil. 

To others it is objected, that ſome of them, not- 
withſtanding their being drawn with ſhafts, and the 
horſe-path marked, that he may go ſtraight, it is 
difficult to prevent the ſhares being turned aſide by 
clots of graſs of even a clover lay, by which the 
rows are turned zig-zag notwithſtanding the utmoſt 
attention of the ploughman. Others object, that 
there is much trouble in emptying them of the ſeed, 
as it muſt be taken out uy band-full's; and that 

when 
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when the field is drilled there muſt remain a conſi- 
derable quantity of ſeed. 
Others object, that, as the one end of ſome fields 


is of a different quality from the other, it is proper to 
ſow more ſeed upon one end of the ridges than the 


other. Now it is ſaid this cannot be done with a 
drill without much delay and would, but is n 
done by hand. 

Others object, that as accidents may break the 
ſtrongeſt drills, they cannot be repaired in the country 
by common workmen. 

But theſe objections are made by thoſe who have 
not practiſed the drill huſbandry, or who have not 

uſed the new improved drills, in which they are all 
obviated. 

Some of the drills are conſtructed ſo, that the 
ſhares muſt go ſtraight, and not moveable to a ſide, 
and only higher, or lower. 

Some are conſtructed to be more eaſily and quickly 
emptied of the ſeed; by emptying each hopper. at 
once, in place of raking it out by hand. Some will 
fow the laſt ounce in the hoppers as well as the firſt, 

or when full. 

Some are made to increaſe, or lcffen the quantity 
of ſeed to be ſown without ſtopping the machine, 
and to deliver the ſame quantity in going up and 
down a rifing ground as on a flat ground. 

The drills now made are much leſs liable to be bro- 
ken, as caſt-iron is more uſed, and for ſuch parts as 
are moſt liable to be broken, or cannot be repaired 


(as the ſhares) in the country, a few {pare ones may 


be got for a few ſhillings. 


But in a part of the country, where a great many 


drills are uſed, and ſome thouſand acres drilled every 

year, I have not heard of one being broken. 
There is certainly a particular diſtance of drills 
and quantity of ſeed me - moſt profitable, whether 
2 it 
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it is what Mr. Tull directs, or any other. Were the 
diſtance exactly aſcertained, a drill adapted to that, 
with few variations, would be beſt for common uſe, 
and ſtrongeſt ; and 1 have no doubt but ingenious 
mechanics will contrive drills more ſimple, which 
will obviate all reaſonable objections made to drills, 
and that they will be leſs expenſive when the making 
of them comes into more hands. 
Many horſe and hand-hoes have been contrived of 
late of different kinds. There is one for hoeing 
with men, made by Mr. Mac Dougal, for which the 
Society of Arts beſtowed a premium of 2ol. It 1s 
upon a wheel, from which there is a pole by which 
men draw it, and it is directed by a man; and by 
altering the ſhares, it will hoe different breadths, and 
alſo will hoe three nine-inch ſpaces with three ſmall 
hoes. See plate II. 
A trial of this was made on a ſand walk with one 
man drawing and one holding it. In an hour and a 
quarter they hoed with the machine the ſame quan- 
tity that two men with hoes were four hours doing. 
And on a trial in ſtrong land, two men drawing it, 
and one conducting the hoe : with an 18-inch hoe, 
in half an hour, hoed 12 drills of peaſe, planted at 
two feet, while fix gardeners hoed only 6, which 
1s four times as much as three men would hoe. And 
the length they hoed by meaſure, was one mile and 
a half, or 2640 yards. | + 
As an acre is 220 yards in length, and 22 in 
breadth, two-icet rows is 33 ſpaces in breadth, and 
the length ro be hoed would be 7260 yards: as in 
half an hour they hoed one mile and a half of length; 
this is nearly at the rate of hoeing one acre in one 
hour and a quarter; or ſuppoſe it requires one hour 
and a half to hoe an acre: by this contrivance three 
men 'would hoe 6 acres in 9 hours. If each man 
had 18. 6d. per day, which is 4s. 6d. in all; this 
would be hoeing at the rate of 9d. per acre. _ 
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This Table is excluſive of head ridges, for which 


are allowed three yards for each, which makes a dif- 


ference from the meaſure' of an acre. 

The head-ridges are 22 yards by 6, or 1 * ſquare 
yards ; deduct this, there remains 4708. This is 
what the ſquare meaſure is calculated by. 

The ridges of a ftatute acre are 220 yards long, 
by 22 broad, makes 14 of the above ridges of four 
feet eight inches and a half, and two rows upon each 
is 6160 yards of drill. 

From this deducting 6 yards Guin 28 rows is 168; 
remains to be drilled 5992 yards, which is the 

meaſure the number of grains 1s calculated by. 
As in three pecks there are 494,832 grains, di- 
vide this by the number. of yards 5992; and this 
gives $2 grains per yard. 

Good grain, in ſome places, weighs 64 lb. per 
buſhel; the average is about 60 lbs. 


Common wheat weighed 61 lbs. per 
bulhel, and the number of grain 


9 . +, + + «Gann 


But drilled wheat is much larger. 
And horſc-hocd is {till larger; in 


WWW. ͤ Pe, Goa per oz. 


Likewiſe may be calculated, nearly the produce 
by counting the ears of fome yards taken at an ave- 

rage, and the grains per car. 

As ſome may be curious to calculate the produce 
of drilled and horſe-hoed wheat, and others cannot 
believe that there can be ſo great an increaſe from a 
crop with two rows horſe-hoed; I have ſubjoined a 
Table by which that produce may be reduced to a 
pretty exact calculation, 
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By counting the ears per yard, as 50 and multi- 
plying theſe by 40, the grains per ear is 2028 grains; 
divide that by 676, the grains per ounce, is 3 02. per 
yard : multiply the yards to be drilled 5992 by the 
ounce, 1s 17,976 ounces, this divided by 16, gives 
11232, and that by 61, the pound, per buſhel, is 
18 buſhels, 1 peck, 1 gallon, 2 pounds, 10 ounces. 


As there are 5992 yards of DrILLED per ACRE, 


Ounces per yards of | | Per acre. 

rows, calculated \ Grains Ears | | 

by 40 gr. per ear. \ per yard. per yard. Buſh. Pecks. Gal. Ih. Ox. 
1 0z. per yard | = 

of ſingle rows 670 | 162, 6 IE 6 
ee 7. 6:1: 12 
3 M. 2028 50175 18 11 10 
6 W 2 00 2 8 
—V 1 3050 1017 36 3 © 4 4 
ET. $4 | 1355] 49 © 0:6 0 
9 o. or 18 per 608 : | | 

double rows ©04 152 ＋ | £5 E 6 


If there are 507; ears per yard of ſingle rows; if 
they produce 50 grains per ear, this is 2528 grains, 
and $50 grains weight one ounce. The grains per 
yard divided by this makes 45 ounces per yard; the 
yards multiplied by this, and that divided by 16, 
gives the pounds, and that by 61, the pounds per- 
buſhel ; this is 24 buſhels, 2 pecks, 3 pounds, 8 
OUNCES. - | 

As the horſe-hoed wheat has much larger ears and 
heavier grains, it will much exceed this, although 
there were no more ears per yard ; but by the above 
direction, every farmer may calculate his crop. 

By this it may be judged nearly what a field pro- 
duces, or what the increaſe is after one. 

But what may be delivered into the granary, de- 
pends upon the care and attention of the farmer and 
his ſervants, and the honeſty of thoſe employed about 

the 
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the many operations, and the loſs and waſte | in the 
arn. 

I am informed, that ſome of theſe operations may 
be much ſhortened by the invention of a threſhin 
machine, The abridgment of that labour will be a 
great ſaving of the waſte to which it is liable in its 
preſent mode, as the farmer may give his attendance 
for a day to this operation, though his other neceſ- 
ſary avocations may prevent his conſtant attendance, 
perhaps for weeks, for ſo much time may be con- 
ſumed in threſhing out an equal quantity of grain in 
the uſual mode of threſhing. 

Thoſe who wiſh to be fully informed of the drill 
huſbandry in every particular, may read Mr. Tull ; 
Mr. Forbes's extenſive Practice of new huſbandry ; 
Miſcellaneous Diſſertations on Rural Subjects, and 


Rural Improvements; or, Eſſays, &c, by a Land 


Owner. 


In theſe they will find all the objections that have 


been made to Mr, Tull's huſbandry, and the anſwers 
to them, as they accurately deſcribe the manner of 
the different operations which may be of uſe to thoſe 
who incline to practiſe this huſbandry. 


The number of rows at different diſtances, in the 
| breadth of an acre of 66 feet. 


Rows: 
If flat, and drilled at equal pes at 9 " 6 
and no furrows = - 
If at 12 inches _ 5 1 
If at 18 inches 8 — — FR 4 


Ridges. Partitions. Intervals. Rows, 
5 = Inches. Feet, Inches. | 
If at 3 feet with 2 rows 10 2 1 
If at 3 feet 6 inches - 10 4-0 
If at gt +. 10 5 
If at 4 feet 6 inches 10 35 
If at 4 feet $4 inches 10 3 10 
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CALcuLATIONs or EQUI-DISTANT ROWS W 
AT NI CHES. | 


THE breadth of a ſtatute acre is 66. feet ; with 
ridges, as directed for the Rev. Mr. Cook's drill, at 


9 feet 6 inches, there are 6 ridges, and 6 double hol- 
low furrows, of 18 inches. | 


As thete are 12 drills per ridge, this is 72 rows per acre. 
Theſe at 220 yards of lengtli per 1 is - 15840 yards 
Allowing 6 yards from each tor head ridges 432 


To be ſown of ſingle rows 15408 


Or of double 3 7704 
Ia the drilled at o inch 1 
rl mare th nt 5 5 the table is 659776 grains. 
This divided by the yard, is per yard 3 08. 


6 


The ſquare inches in an acre, after de- 
ducting the head ridges, divided by the 


| "Ia 
grains, each grain has ſquare inches 
By the table of horſe-hoed, each has a} X 
W - : 
The nine-inch rows 3.0% 
The nine- inch rows have leſs ſpace 4a 


A large ſpace of earth contributes to the nouriſh- 


ment of the plants, and increaſe of the crop, as is 


ſhewn by inſtances of grain at different diſtances, and 
by the equidiſtant producing ſuch great crops, in com- 
pariſon to thoſe of the broadcaſt, which has not half 
the ſpace ; and, as the nine-inch rows are only hand- 
hoed ſuperficially, one or two inches, and the horſe- 
hoed are three times that depth, and have near one 
third more ſpace of ſurface, are 4 or 5 times thus 
hoed, the earth much improved by the from 
25 . the 
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the manner of hoeing, and withal better pulverized : 
the horſe-hoeing huſbandry having all theſe advan- 
tages, cauſes the ear to be larger, as well as tillering 
more, and to produce more ears from each grain.— 
By this the horſe-hoed produce bears a greater pro- 
portion to the ſeed drilled. 


6—— rc 1 — 


The following Eſtimate may be uſeful to prove that the 
Expence and Time requiſite in Drill Huſbandry are by 
no means fo great as in the Broadcaſt, 


Length of an acre 220 yards 


Breadth „„ 
( 44⁰ 
440 
4840 
| | | Hours, Min. 
One bout is executed in o 210 
An acre is hoed in. 2 20 


In 8 hours 24 minutes 6 acres are drilled 8 
4 Hoeing is done inn 9. 40 
Forming the ridge 1s 2 bouts — 


| Grains. 
| Pecks of ſeed is per yard of ſingle rows 82 
=; Of double drills „„ 164 


And grains per inch e 2 

One buſhel per acre, is per yard . . . 110 

In double —! ⅛ Ä 

Per inch eee ns Ki 8 

The horſe walking one bout in 10 minutes, 
is one mile and a half per hour, and 12 
miles in 8 hours. 
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If the Furrows are nine Inches broad and cight deep, and the Plough 


is held erratght, and the botom tevel or Pane tO the gie, , NES 


Mee a Furrow or Seventy Ivo ubic Inches . 


62 


Fu held to the lem hand, that the Share ws rour Inches higher han 
' the Land-side, this makes the depth only four, and the other cat, 


te Average is S this mulapled bv nine is only tuty-four Ubtc-In - 
altes, that ts Ploughed, or three unto of the other by which there 45 


one turth not . 6 
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HORIZONTAL VIEW of a Hoe PL OUG. 
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